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PREFACE  TO  THE  SECOND  EDITION. 


Owing  to  the  continued  demand  for  this  work,  the  preparation  of 
a  second  edition  has  become  necessary.  The  favourable  criticism 
which  the  first  edition  evoked  from  the  Medical  Press,  and  the 
Profession  generally,  has  greatly  encouraged  the  Author  in  this 
undertaking.  Some  valuable  suggestions  contained  in  the  criticisms 
have  been  adopted,  while  others  have  been  passed  over  only  after 
carefiil  connderation  had  made  it  evident  that  their  adoption  would 
materially  alter  the  plan  of  the  work. 

Every  page  has  been  carefully  revised,  parts  have  been  re-written, 
and  much  new  matter  has  been  introduced. 

The  number  of  illustrations  has  been  increased,  many  of  the 
plates  have  been  re-drawn,  and  several,  which  in  the  first  edition 
were  coined  from  other  sources,  have  been  replaced  by  original 
drawings. 

The  Author  hopes  that  he  has  thus  been  able  to  make  this  edition 
an  improvement  on  the  first,  and  trusts  that  it  may  be  regarded  as 
worthy  of  at  least  equal  &vout  by  those  for  whom  it  is  intended. 

He  renews  his  thanks  to  those  friends  mentioned  in  the  Preface 
to  the  First  Edition,  all  of  whom  have  again  assisted  him.  He 
would  also  thank  most  cordially  Mr.  G.  T.ovell  Gulland  and  Mr. 
Arthur  Clarkson  for  Drawings,  and  Mr.  J.  Milne  Chapman,  M.B., 
M.R.C.S.,  for  the  great  care  and  labbur  he  has  expended  upon  the ' 
chapter  which  he  has  contributed. 

G.  S.  W. 

Edinburch,  Dtttmbtr  1884. 
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PREFACE  TO  THE   FIRST   EDITION. 


Whilst  there  are  in  abundance  systematic  treatises  upon  Pathology, 
and  the  results  of  researches  of  those  roost  eminent  in  the  Pathological 
world  are  within  the  reach  of  all,  there  is  yet  a  want  of  a  guide  to  the 
practical  work  involved  in  the  study,  preparation,  and  examination 
of  Morbid  Tissues.  This  want,  so  great  as  to  have  become  almost 
a  reproach  to  Pathologists,  the  author  of  this  hand-book  has  endea- 
voured to  supply.  Though  vast  strides  have  recently  been  made  io 
this  branch  of  medieval  study,  one  of  the  most  imporunt  bases  of 
Clinical  Medicine,  the  Student  and  the  Practitioner  have  bad  very 
scant  opportunity  of  thoroughly  acquainting  themselves  with  the 
appearance  of  Diseased  Organs  and  Tissues.  Acquaintance  with 
naked  eye  and  microscopic  appearances  of  diseased  structures  is 
necessary  for  the  comprehension  and  appreciation  of  recent  patho- 
logical researches,  and  can  be  acquired  only  by  a  diligent  use  of 
the  scalpel  and  microscope. 

The  necessity  for  such  practical  work  was  recognised  abroad  earlier 
than  in  our  own  country.  At  the  present  time  practical  teaching  in 
Morbid  Anatomy  and  Pathological  Histology  is  more  general  than 
was  formerly  the  case  in  our  Medical  Schools.  The  Author  hopes 
that  his  work  will  greatly  aid  both  Students  and  Practitioners  in 
familiarising  themselves  with  the  methods  and  results  of  pathological 
inquiry,  and  that  it  will  prove  to  be  an  adequate  introduction  to 
Systematic  Pathology.     It  is  not  designed  to  displace  so  much  as 
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PREFACE  TO  FIRST  EDITION.  VII 

to  aid  and  supplement  oral  instruction  in  Practical  Pathology,  and 
to  prepare  the  Student  for  the  Lecture-room,  and  for  the  study  of 
more  systematic  text-books. 

The  plan  adopted  is  to  follow  the  tissue  from  the  body  to  the 
microscope,  to  describe  the  method  of  making  the  post  mortem  and 
naked  eye  examinations,  and  of  preparing  the  various  structures  for 
microscopic  investigation.  The  more  important  changes  of  each 
organ  are  indicated,  though  all  the  changes  which  occur  could  not 
possibly  be  considered  in  the  space  at  command.  In  all  cases  the 
aim  has  been  to  describe  at  least  the  more  important  typical  lesions. 
In  as  many  instances  as  possible,  illustrations,  which  are  not  mere 
diagrams,  are  added.  Most  of  the  original  Drawings  have  been  made 
firom  Sections  prepared  in  the  course  of  the  work  of  the  Edinbui^h 
University  Practical  Pathology  Class.  They  may  therefore  be 
accepted  as  representing  as  fdthfully  as  possible  the  appearances 
which  may  be  realised  by  any  normally  intelligent  and  dexterous 
student  The  copied  Drawings,  taken  from  the  best  sources,  are,  as 
&r  as  possible,  acknowledged  in  the  descriptions. 

The  Author  is  greatly  indebted  to  numerous  writers  for  many  of 
the  facts  adduced,  but  has  preferred  to  acknowledge  generally  his 
indebtedness  rather  than  to  cumber  his  work  with  individual 
references.  He  is  constrained  to  mention  with  gratitude  the  late 
Professor  Sanders's  Course  of  Pathology,  and  Professor  Hamilton's 
and  Professor  Greenfield's  Courses  of  Practical  Pathology,  on  the 
outlines  of  which  two  practical  courses  the  work  is  based.  To 
Professor  Greenfield  (who  kindly  allowed  the  Author  to  make  what 
use  he  thought  fit  of  notes  taken  of  his  course  of  Systematic  Lectures), 
he  is  indebted  for  much  valuable  assistance.  The  Author  has 
found  that  Professor  Ziegler  enunciates  views  similar  to  those 
of    Professor    Greenfield     upon    the     Pathological    Histology    of 


DigiLizedbyGoOglc 


VIII  PREFACE  TO  FIRST  EDITION. 

Granular  Contracted  Kidney  and  Acute  Phthisis.  He  therefoie 
feels  it  incumbent  upon  him  to  record  that  Professor  Green- 
field's investigations  were  completed  and  published  in  Papers 
and  Lectures  before  Professor  Ziegler's  excellent  Manual  of  Patholc^ 
appeared,  and  that  the  two  sections  (Kidney  and  Lung)  of  the 
present  work  were  already  printed  when  the  corresponding  sections 
in  Ziegler's  Pathology  appeared. 

Such  descriptions  as  occur  of  the  Normal  Histology  of  various 
organs  are  based  mainly  on  Klein  and  Noble  Smith's  admirable 
work.  Only  such  points  are  referred  to  as  may  prove  to  be  of  very 
great  assistance  in  following  pathological  changes.  Every  student 
is  advised  to  make  himself  thoroughly  acquainted  with  Normal 
Histology  before  commencing  the  study  of  Morbid  Tissues. 

In  the  section  dealing  with  Parasites,  the  general  plan  has  been 
departed  from  in  some  measure.  A  few  comparatively  full  descrip- 
tions are  offered,  and  in  addition  merely  a  list  of  the  more  important 
forms. 

As  the  work  was  written  at  intervals  between  the  discharge  of 
more  pressing  duties,  the  Author  is  prepared  for  many  imperfections 
in  it  He  thanks  most  warmly  Mr,  Robert  Robertson,  M.B,,  CM., 
and  Mr.  Mason,  for  the  very  full  Index  which  they  have  compiled ; 
Mr.  J.  Tatham  Thompson,  F.R.M.S,,  for  many  of  the  Drawings;  Dr. 
Bendall,  and  Messrs.  W.  E.  Hoylc,  M.A.,  R.  J.  Har^ey-tlibson, 
M.A.,  Chas.  Kennedy,  M.U,,  CM,,  W.  B.  Mackay,  M.B.,  CM.,  and 
R.  Muir  for  Drawings ;  Messrs.  C  W.  Cathcart,  F.R.C.S.  {vide  Fig. 
67),  and  W.  O.  UiUiams,  M.R.CV.S.  {vide  Figs.  161  and  162),  for  the 
loan  of  preparations  from  which  Drawings  have  been  made. 

G.  S.  W. 
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PRACTICAL    PATHOLOGY. 


CHAPTER   I. 

POST  MORTEM  EXAMINATION. 

1.  Instruments  required. — 

(a.)  A  couple  of  scalpels,  such  as  are  supplied  in  the  ordinary 
dissecting  cases. 

(^.)  Two  or  three  strong  "  section  "  knives,  which  should  be 
strong  enough  to  be  used  as  cartilage  knives.  The 
handle  must  be  strong  and  thick  enough  to  be  grasped 
firmly  in  the  palm  of  the  hand.  The  blade  also  should 
be  stout,  with  the  belly  curved  and  sharpened  up  to 
the  point,  which  may  with  advantage  be  slightly 
rounded  off, 

(c.)  Two  curved  bistouries;  one  probe-pointed,  the  other 
sharpened  up  to  the  point. 

.(rf.)  A  hollow  ground  razor  (Heifor's  army  razor),  or  better,  a 
Valentine's  knife,  for  cutting  thin  sections  of  tissues. 

(e.)  A  long  thin-bladed  knife,  about  one  inch  broad  and  ten 
or  twelve  inches  long,  for  making  sections  completely 
through  the  various  viscera.  This  is  especially 
necessary  for  cutting  Into  the  brain,  but  one  rather 
shorter,  though  of  similar  make,  is  frequently  used  for 
cutting  into  the  other  organs.  For  the  first  incision 
into  the  brain  a  thin  narrow  knife,  about  one-third  to 
one-half  inch  wide,  and  ten  or  twelve  inches  long,  is 
also  exceedingly  useful 

(/.)  Two  pairs  of  dissecting  forceps. 
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(j.)  Two  pairs  of  double  hooks  with  chain — these  hooks  should 
always  be  well  blunted — and  a  couple  of  copper  spatulx. 

(h.')  Two  pairs  of  scissors;  "one  pair  lai^e,  having  one  blade 
with  the  point  rounded  off,  the  other  shaqi ;  the  other 
pair  small,  one  blade  probe-pointed,  the  other  sharp- 
pointed," 

(('.)  A  pair  of  intestine  scissors,  with  a  long  curved  and  blunt- 
pointed  blade,  and  a  shorter  square-ended  blade  which 
closes  behind  the  curve,  so  that  the  curved  blade  is 
never  cut  out  of  the  bowel. 

(/.)  A  blowpipe,  preferably  with  a  stop-cock. 

{k.)  Several  probes,  of  different  sizes. 

(/.)  A  small  bone-saw,  with  a  strong  back  and  fine  teeth,  well  set 

(«.)  A  mallet  and  steel  chisel,  in  the  shape  of  a  capital  T ; 
the  blade  and  cross  piece  should  each  be  about  6  inches 
in  length,  and  the  blade  may  be  made  with  a  guard  at 
a  distance  of  about  one-third  of  an  inch  from  the  point 
This  guard  is  of  use  when  the  skull-cap  is  being  removed, 
but  it  interferes  with  the  use  of  the  chisel  for  other  pur- 
poses, such  as  taking  out  the  spinal  cord,  so  that  when 
the  guard  is  adopted  a  second  straight  steel  chisel 
should  be  added  to  the  Hsi  of  instruments. 

(//.)  One  pair  of  strong  bone-forceps,  the  two  handles  of  which 
should  be  at  least  two  inches  apart,  at  the  end  away  from 
the  blades,  when  they  are  forcibly  gripped  in  the  hand. 

(c.)  Haifa  dozen  curved  needles,  of  different  sizes,  and  some 
strong  twine. 

(/.)  A  pair  of  caliper  compasses,  with  graduated  cross-bar. 
A  yard  or  metre  tape  or  steel  band  measure  finely 
graduated.  A  series  of  graduated  cones,  for  measur- 
ing the  diameter  of  various  orifices,  from  one-tenth 
inch  to  two  and  a  half  inches  diameter.  A  brge 
well  graduated  glass  measure  of  about  twenty  ounce 
capacity.  A  smaller  graduated  beaker-shaped  one 
ounce  glass  measure. 

(^.)  A  pair  of  scales,  with  weights  from  one-quarter  ounce  to 
fourteen  pounds. 
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(r.)  Blue  liimus  papers  and  turmeric  papers.     A  weak  solu- 
tion of  iodine,  made  by  adding  one  drachm  of  tincture 
of  iodine  to  eight  or  ten  drachms  of  water. 
{s.)  A  good  magnifying  glass  and  a  compound  microscope  with 
accessories,  such  as  slides,  cover  glasses,  a  couple  of 
needles  in  handles,  a  small  phial  of  neutral  solution 
(three-fourths   per    cent,  solution  of  common  salt  in 
distilled  water).     (See  g  34,  p.  32.) 
Of  these  instruments,  those  for  cutting  must  all  be  perfectly  clean 
and  sharp,  as  nothing  is  so  likely  to  interfere  with  the  accuracy  of  the 
results  of  an  examination  as  a  set  of  blunt  instruments — except  want 
of  method.     It  is  needless  to  say,  however,  that  mzny post  mortem 
examinations  have  to  be  made  without  the  aid  of  many  of  the  above 
instruments  (and  the  lack  of  some  of  them  should  never  be  put 
forward  as  a  reason  for  not  making  an  examination),  but  these,  or 
substitutes  for  them,  should  be  obtained  when  possible. 

2.  In  the  fosl  morttm  theatre  of  an  infirmary  all  the  requisites 
for  sponging  the  body,  washing  out  cavities,  &c  are  provided ;  but 
where  the  examination  has  to  be  conducted  in  a  private  house,  the 
following  matters  should  be  attended  to  beforehand  : — 

A  good  firm  kitchen  table  is  to  be  placed  in  the  room  where  ihe 
cadaver  is  lying.  (If  this  cannot  be  obtained,  the  coffin  lid  makes 
a  very  fair  substitute.)  The  room  should  be  well  lighted,  and 
as  large  as  possible.  A  piece  of  stout  Mackintosh  should  be  spread 
over  the  table.  A  couple  of  wash-hand  basins  must  be  procured, 
two  empty  pails,  a  plentiCul  supply  of  water,  hot  and  cold,  a  bottle  of 
one  to  twenty  carbolic  acid  watery  solution,  some  turpentine,  and 
some  carbolic  linseed  oil,  one  to  five. 

In  addition,  three  or  four  sponges,  a  piece  of  soap,  and  several 
towels,  are  absolutely  essential 

The  hands  of  the  operator  should  be  thoroughly  washed  with  warm 
water  and  turpentine,  and  after  that  a  stream  of  cold  water  allowed  to 
run  over  them.  They  are  then  to  be  anointed  thoroughly  with  the  car- 
bolic oil.  From  time  to  time  during  the  section  the  stream  of  cold 
water  should  again  be  run  over  the  hands.  When  all  is  completed, 
wash  thoroughly,  hist  with  cold  and  then  with  warm  water,  soap,  and 
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(g.)  Two  pairs  of  double  hooks  with  chain — these  hooks  should 
always  be  well  blunted — and  a  couple  of  copper  spatutx. 

(A.)  Two  pairs  of  scissors ;  "one  pair  lai^e,  having  one  blade 
with  the  point  rounded  off,  the  other  shaq> ;  the  other 
pair  small,  one  blade  probe-pointed,  the  other  sharp- 
pointed." 

(i.)  A  pair  of  intestine  scissors,  with  a  long  curved  and  blunt- 
potnted  blade,  and  a  shorter  square-ended  blade  which 
closes  behind  the  curve,  so  that  the  curved  blade  is 
never  cut  out  of  the  bowel. 

(/)  A  blowpipe,  preferably  with  a  stopK;ock. 

(k.)  Several  probes,  of  different  sizes. 

(/.)  A  small  bone-saw,  with  a  strong  back  and  line  teeth,  well  set 

{m.)  A  tnallet  and  steel  chisel,  in  the  shape  of  a  capital  T; 
the  blade  and  cross  piece  should  each  be  about  6  inches 
in  length,  and  the  blade  may  be  made  with  a  guard  at 
a  distance  of  about  one-third  of  an  inch  from  the  point 
This  guard  is  of  use  when  the  skull-cap  is  being  removed, 
but  it  interferes  with  the  use  of  the  chisel  for  other  pur- 
poses, such  as  taking  out  the  spinal  cord,  so  that  when 
the  guard  is  adopted  a  second  straight  steel  chisel 
should  be  added  to  the  list  of  instruments. 

(«.)  One  pair  of  strong  bone-forceps,  the  two  handles  of  whicf 
should  be  at  least  two  inches  apart,  at  the  end  awayfron 
the  blades,  when  they  are  forcibly  gripped  in  the  hant' 

(o.)  Half  a  dozen  curved  needles,  of  different  sizes,  and  soni 
strong  twine. 

(/.)  A  pair  of  caliper  compasses,  with  graduated  cross-ba 
A  yard  or  metre  tape  or  steel  band  measure  fine 
graduated.  A  series  of  graduated  cones,  for  measi' 
ing  the  diameter  of  various  orifices,  from  one-ten 
inch  to  two  and  a  half  inches  diameter.  A  lar 
well  graduated  glass  measure  of  about  twenty  oud  ^ 
capacity.  A  smaller  graduated  beaker-shaped  c 
ounce  glass  measure. 

(g.)  A  pair  of  scales,  with  weights  from  one-quarter  ounce 
fourteen  pounds. 
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POST  AfO/t  TEM  EXAMWA  TIO^T. 

(g.)  Two  pairs  of  double  hooks  with  chain — these  hooks  should 
always  be  well  blunted — and  a  couple  of  copper  spatulae. 

{A.)  Two  pairs  of  scissois  ;  "  one  pair  large,  having  one  blade 
with  the  point  rounded  off,  the  other  sharp ;  the  other 
pair  small,  one  blade  probe-pointed,  the  other  sharp- 
pointed." 

(/.)  A  pair  of  intestine  scissors,  with  a  long  curved  and  blunt- 
pointed  blade,  and  a  shorter  square-ended  blade  which 
closes  behind  Ihe  curve,  so  that  the  curved  blade  is 
never  cut  out  of  the  bowel. 

(/)  A  blowpipe,  preferably  with  a  stop-cock. 

(i.)  Several  probes,  of  different  sizes. 

(/.)  A  small  bone-saw,  with  a  strong  back  and  fine  teclh.well  set 

(»i.)  A  mallet  and  steel  chisel,  in  the  shape  of  a  capital  T ; 
(he  bbde  and  cross  piece  should  each  be  about  6  inches 
in  length,  and  the  blade  may  be  made  with  a  guard  at 
a  distance  of  about  one-third  of  an  inch  from  the  point. 
This  guard  is  of  use  when  the  skulRap  is  being  removed, 
bul  it  interferes  with  the  use  of  the  chisel  for  other  pur- 
poses, such  as  taking  out  the  spinal  cord,  so  that  when 
the  guard  is  adopted  a  second  straight  steel  chisel 
should  be  added  to  the  list  of  instruments. 

(n.)  One  pair  of  strong  bone-forceps,  the  two  handles  of  which 
should  be  at  least  two  inches  apart,  at  the  end  away  from 
the  blades,  when  they  are  forcibly  gripped  in  the  hand. 

{a.)  Haifa  dozen  curved  needles,  of  different  sizes,  and  some 
strong  twine. 

(/.)  A  pair  of  caliper  compasses,  with  graduated  cross-bar. 
A  yard  or  metre  tape  or  steel  band  measure  finely 
graduated.  A  series  of  graduated  cones,  for  measur- 
ing the  diameter  of  various  orifices,  from  one-tenth 
inch  to  two  and  a  half  inches  diameter.  A  bi^e 
welt  graduated  glass  measure  of  about  twenty  ounce 
capacity.  A  smaller  graduated  beaker-shaped  one 
ounce  glass  measure. 

(y.)  A  pair  of  scales,  with  weights  from  one-quarter  ounce  to 
fourteen  pounds. 
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(r.)  Blue  litmus  papers  and  turmeric  papers.    A  weak  solu- 
tion of  iodine,  made  by  adding  one  drachm  of  tincture 
of  iodine  to  eight  or  ten  drachms  of  water. 
(/.)  A  good  magnifying  glass  and  a  compound  microscope  with 
accessories,  such  as  slides,  cover  glasses,  a  couple  of 
needles  in  handles,  a  small  phial  of  neutral  solution 
(three-fourths   per   cent  solution  of  common  salt  in 
distilled  water).     (See  §  34,  p.  32.) 
Of  these  instruments,  those  for  cutting  must  all  be  perfectly  clean 
and  sharp,  as  nothing  is  so  likely  to  interfere  with  the  accuracy  of  the 
results  of  an  examination  as  a  set  of  blunt  instruments — except  want 
of  method.     It  is  needless  to  say,  however,  that  many  figs/  mar/em 
examinations  have  to  be  made  without  the  aid  of  many  of  the  above 
instruments  (and  the  lack  of  some  of  them  should  never  be  put 
forvaid  as  3  reason  for  not  making  an  examination),  but  these,  or 
substitutes  for  them,  should  be  obtained  when  possible. 

2.  In  the  fiasi  morlem  theatre  of  an  infirmary  all  the  requisites 
for  sponging  the  body,  washing  out  cavities,  &c.  are  provided  ;  but 
where  the  examination  has  to  be  conducted  in  a  private  house,  the 
following  matters  should  be  attended  to  beforehand : — 

A  good  firm  kitchen  table  is  to  be  placed  in  the  room  where  the 
cadaver  is  lying.  (If  this  cannot  be  obtained,  the  coffin  lid  makes 
a  very  fair  substitute.)  The  room  should  be  well  lighted,  and 
as  large  as  possible.  A  piece  of  stout  Mackintosh  should  be  spread 
over  the  table.  A  couple  of  wash-hand  basins,  must  be  procured, 
two  empty  paib,  a  plentiful  supply  of  water,  hot  and  cold,  a  bottle  of 
one  to  twenty  carbolic  acid  watery  solution,  some  turpentine,  and 
some  carbolic  linseed  oil,  one  to  five. 

In  addition,  three  or  four  sponges,  a  piece  of  soap,  and  several 
towels,  are  absolutely  essentbL 

Tbe  hands  of  the  operator  should  be  thoroughly  washed  with  warm 
water  and  turpentine,  and  after  that  a  stream  of  cold  water  allowed  to 
run  over  Ihem.  They  are  then  to  be  anointed  thoroughly  with  the  car- 
bolic oil  From  time  to  time  during  the  section  the  stream  of  cold 
water  should  again  be  run  over  the  hands.  When  all  is  completed, 
wash  thoroughly,  first  with  cold  and  then  with  warm  water,  soap,  and 
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turpentine,  and  when  the  hands  are  thoroughly  clean,  pour  some  of  the 
carbolic  lotion  over  them,  and  allow  it  to  dry,  almost,  before  wiping. 
If  the  skin  is  cut,  scratched,  or  pricked,  the  hands  should  be  at 
once  cleansed,  the  wound  sucked,  and  pure  nitric  acid  or  strong 
acetic  acid  applied  to  it ;  it  should  then  be  covered  with  good  water- 
proof plaster  or  an  indiarubber  finger-cap. 

8.  Before  the  section  is  commenced  a  careful  note  should  be  made 
of  the  time  at  which  the  patient  died,  the  interval  (in  hours)  that 
has  elapsed  between  the  death  and  the  examination  of  the  body,  and 
the  temperature.  This  is  "of  considerable  importance,"  as  upon 
the  time  that  has  elapsed  depends  the  condition  or  state  of  preserva- 
tion of  the  organs  and  the  degree  of  fosi  mortem  change,  and  it 
enables  the  observer  in  many  cases  to  decide  whether  certain  changes 
are  ante  mortem,  or  whether  they  have  come  about  subsequent  to  the 
death  of  the  patient. 

4.  A  careful  and  systematic  examination  of  the  external  appear- 
ances of  the  body  must  next  be  made,  and  the  results  noted  down 
in  as  clear  and  accurate  a  manner  as  possible.  This  may  be  done 
in  the  following  order  : — 

■Name,  age,  and  sex  (for  reference),  name  of  physician  (and  number 
of  ward  if  in  hospital) ;  height  (from  vertex  of  the  head  to  sole  of 
the  foot,  in  a  line  with  the  external  maleolus) ;  circumference  around 
the  shoulders ;  circumference  of  skull  around  frontal  and  occipital 
protuberances  (in  the  case  of  a  child  the  shape  of  the  cranium, 
the  various  diameters,  and  the  condition  of  the  sutures  and  of  the 
fontaneltes  should  also  be  given) ;  the  amount  of  adipose  tissue,  or 
apparent  state  of  nutrition  of  the  body;  the  muscular  development;  and 
the  shape  and  appearance  generally  of  the  head,  thorax,  and  abdomen. 

Next  note  the  colour  of  the  various  parts  of  the  body.  Such  parts 
as  are  reddened  or  otherwise  discoloured  should  be  firmly  pressed 
with  the  fingers,  and  then  examined  to  see  whether  the  colour  still 
remains  or  not.  These  discoloured  patches  should  also  be  incised,  and 
the  colour  of  the  tissues  and  the  condition  of  the  small  vessels 
noriceii  A  careful  search  must  be  made  for  abrasions,  extravasa- 
tions of  blood,  bed  sores,  ulcers,  or  any  other  evidences  of  a  diseased 
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condition,  or  scars,  wounds,  &c.  on  any  part  of  the  body,  and  the 
appearance,  size,  and  position  of  these  recorded. 

Determine  what  degree  of  post  mortem  rigidity  still  remains  in 
the  various  muscles  of  the  body.  Observe  the  eyelids,  the  tension 
of  the  eyeballs,  the  appearance  of  the  cornea,  and  the  relative  size  of 
the  pupils.  Examine  Che  various  orifices  of  the  body — the  nose  and 
ears  foT  discharges  of  any  kind,  and  for.  foreign  bodies  which  may 
have  become  impacted ;  the  mouth,  about  which  should  be  noted  the 
colour  of  the  lips,  the  appearance  and  position  of  the  teeth  and  of 
the  lower  jaw,  and  the  relation  of  the  tongue  to  these.  Here  also 
look  for  foreign  bodies,  and  in  the  fauces  and  larj'nx.  The  organs  of 
generation  are  now  to  be  examined  for  any  abnormality  or  growth. 
(In  the  child  it  should  be  noted  whether  the  testicles  have  descended 
or  not)  The  anus  is  to  be  examined  in  a  similar  manner  for 
growths,  scars,  or  fissures.  In  addition  to  the  above  it  should  be 
noted  in  the  case  of  a  child  whether  the  anus  is  perforated  or  not, 
the  condition  of  the  umbilicus  and  the  umbilical  cord,  the  presence 
or  absence  of  vemix  aiseosa,  and  the  condition  of  the  various 
epiphyses,  especially  of  that  at  the  lower  end  of  the  femur,  which  is 
to  be  gradually  cut  away  in  thin  slices. 

5.  In  making  all  pest  mortem  examinations  it  is  necessary  to  have 
certain  well  defined  rules  of  procedure ;  and  although  it  will  be  found 
that  in  a  small  minority  of  cases  these  rules  cannot  be  adhered  to  in  their 
entirety,  they  nevertheless  form  a  basis  on  which  to  work  regularly 
and  methodically.  Any  one  who  will  take  the  trouble  to  examine  the 
Mkrious  sets  of  rules  adopted  by  eminent  pathologists  will  find  that 
they  are  mostly  based  upon  Virchow's  method — a  method  which,  with 
more  or  less  modification,  has  found  almost  universal  lavour.  In  the 
following  short  resumk  of  the  various  processes  to  be  gone  through 
there  is  nothing  original ;  it  is  an  outline  of  a  system  of  examination 
which  has  been  found  to  be  exceedingly  convenient,  and  at  the  same 
time  very  thorough.     It  is  based  upon  that  given  by  Virchow.^ 

'  Thoie  who  require  a  full  and  accorale  deKriplion  of  the  manner  of  conduct- 
ing medico-l^al  sections  should  consult  Virchow's  "Method  of  Perrorming  Pstt 
Mortim  Examirwtions,  with  Special  Rererence  to  Medico-Legal  Practice."  Trau- 
lated  froni  the  Cenn&D  by  Dr.  T.  P.  Smith. 
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turpentine,  and  when  the  hands  are  thoroughly  clean,  pour  some  of  the 
carbolic  lotion  over  them,  and  allow  it  to  diy,  almost,  before  wiping. 
If  the  skin  is  cut,  scratched,  or  pricked,  (he  hands  should  be  at 
once  cleansed,  the  wound  sucked,  and  pure  nitric  acid  or  strong 
acetic  acid  applied  to  it ;  it  should  then  be  covered  with  good  water- 
proof plaster  or  an  indianibber  finger-cap. 

8.  Before  the  section  is  commenced  a  careful  note  should  be  made 
of  the  time  at  which  the  patient  died,  the  interval  (in  hours)  that 
has  elapsed  between  the  death  and  (he  examination  of  the  body,  and 
the  temperature.  This  is  "of  considerable  importance,"  as  upon 
the  time  that  has  elapsed  depends  (he  condition  or  s(ate  of  preserva- 
tion of  (he  organs  and  the  degree  of  poit  mortem  change,  and  it 
enables  the  observer  in  many  cases  to  decide  whether  certain  changes 
are  antt  mortem,  or  whether  they  have  come  about  subsequent  to  (he 
death  of  the  patient. 

4.  A  careful  and  systematic  examination  of  the  external  appear- 
ances of  the  body  must  next  be  made,  and  the  results  noted  down 
in  as  clear  and  accurate  a  manner  as  possible.  This  may  be  done 
in  (he  following  order : — 

■Name,  age,  and  sex  {for  reference),  name  of  physician  (and  number 
of  ward  if  in  hospital) ;  height  (from  vertex  of  the  head  to  sole  of 
the  foot,  in  a  line  with  the  external  maleolus) ;  circumference  around 
the  shoulders ;  circumference  of  skull  around  frontal  and  occipital 
protuberances  (in  the  case  of  a  child  the  shape  of  the  cranium, 
the  various  diameters,  and  the  condition  of  the  su(ure5  and  of  (he 
fon(ane11es  should  also  be  given) ;  the  amount  of  adipose  tissue,  or 
apparent  state  of  nutrition  of  the  body;  the  muscular  development ;  and 
the  shape  and  appearance  generally  of  the  head,  thorax,  and  abdomen. 

Next  note  the  colour  of  the  various  parts  of  tlie  body.  Such  parts 
as  are  reddened  or  otherwise  discoloured  should  be  firmly  pressed 
wi(h  the  fingers,  and  (hen  examined  to  see  whether  the  colour  still 
remains  or  not.  These  discoloured  patches  should  also  be  incised,  and 
the  colour  of  (he  (issues  and  (he  condi[ion  of  (he  smalt  vessels 
noticeiL  A  careful  search  must  be  made  for  abrasions,  extra%'asa- 
tions  of  blood,  bed  sores,  ulcers,  or  any  other  evidences  of  a  diseased 
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6.  lay  it  down  as  a  cardinal  rule  that  in  all  cases  where  possible 
all  the  cavities  of  the  body  are  to  be  examined,  and  also  that  ihey 
are  to  be  examined  id  a  regular  order  (head,  thorax,  abdomen), 
which  order  should  be  adhered  to,  unless  there  be  sufficient  reason 
for  departing  from  it.  In  certain  cases  the  abdomen  or  the  thorax 
may  be  opened  and  examined  first;  when,  for  instance,  there  is 
good  reason  to  suspect  some  grave  lesion  or  lesions  in  the  viscera 
contained  within  one  or  other  of  these  cavities,  and  where  the  re- 
moval of  some  of  the  organs  may  disarrange  the  relative  positions  of 
the  diseased  parts.  In  such  c^es  it  is  necessary  to  depart  from 
the  regubr  order ;  otherwise,  it  is  desirable  to  keep  to  the  plan  as 
closely  as  possible. 

Before  opening  the  head,  however,  it  is  well  to  open  the  other 
cavities,  and  make  a  preliminary  examination  of  certain  of  their  con- 
tained viscera.     This  may  be  done  as  follows : — 

7.  Stand  on  the  right  side  of  the  body,  and  with  a  strong  sharp 
knife,  held  in  the  palm  of  the  hand,  make  a  single  incision  through 
the  skin,  fasciae,  and  muscles,  commencing  at  the  symphysis  of 
the  chin,  passing  around  the  umbilicus,  and  extending  to  the 
pubes.  This  incision  should  not  be  carried  deeper  than  the  sub- 
peritoneal tissue.  At  one  point,  a  liitle  below  the  cnsiform  cartilage, 
carefully  dissect  through  the  peritoneum ;  pass  the  fingers  of  the 
left  hand  through  the  opening  so  made ;  raise  the  abdominal  wall, 
and  complete  the  incision  by  cutting  from  within  outwards,  so 
as  to  avoid  injuring  any  of  the  organs  which  are  situated  near 
the  surface  in  this  position.  Examine  the  cut  surface  of  muscle, 
and  note  any  peculiarity;  then  make  a  careful  search  for  any  ad- 
hesion ;  should  such  be  present,  note  its  position  before  disturbing 
any  of  the  organs.  At  the  same  time  notice  the  relative  position  and 
colour  of  Ihe  various  viscera.  (This  should  be  done  as  soon  as  the 
body  is  opened,  and  before  oxidation  of  the  colouring  matter  of  the 
blood  can  be  brought  about  by  the  presence  of  air.)  It  is  to  be 
remembered  that  in  all  cases  either  the  external  or  a  cut  surface 
must  be  examined  at  once,  and  Ihe  colour  noted,  though  these  sur- 
faces are  also  to  be  examined  later,  when  the  blood  has  become  oxy- 
genated, and  has  assumed  the  bright  red  colour  commonly  associated 
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Divide  the  stem(M:Iavicular  ligaments,  and  turn  the  Eternum  back- 
wards. The  next  step  is  to  open  the  pleural  sacs,  notice  the  position, 
state  of  distension,  colour,  and  general  appearance  of  the  lungs, 
pass  the  hand  between  the  two  pleural  surfaces,  and  ntake  sure  of 
the  presence  or  absence  of  adhesions,  or  of  any  foreign  body. 
Carefully  remove,  measure,  and  examine  any  fluid  which  may  be 
present,  just  as  in  the  case  of  the  abdomen.  Do  not  for  the  present 
attempt  to  remove  the  lungs,  but  note  carefully  the  condition  of  the 
mediastinum,  the  size  and  appearance  of  the  thymus  gland,  and  the 
appearance  of  the  vessels  outside  the  pericardium;  then  open  the 
pericardial  sac,  and  again  notice  points  of  adhesion,  appearance  of 
surfaces  of  the  heart  and  pericardium,  after  removing  any  fluid  which 
may  be  in  normal  quantity,  or  in  greater  or  less  excess;  and  lastly, 
note  the  state  of  distension  or  contraction  of  the  variuus  chambers 
and  vessels  of  the  heart.  Not  until  this  point  is  reached  can  we 
commence  to  remove  any  of  the  viscera,  as  such  removal  is  neces- 
sarily accompanied  by  a  considerable  loss  of  blood,  which  drains 
away  from  the  heart,  and  so  may  alter  very  considerably  the  state  of 
distension  of  the  cavities  of  that  organ. 

9.  From  this  point  the  dissection  passes  regularly  downwards,  com- 
mencing with  the  head  and  neck,  and  then  taking  the  thorax  and 
abdomen  in  order.  Head. — An  incision  is  to  be  made  transversely 
over  the  vertex  of  the  skull  from  ear  to  ear,  cutting  from  within 
outwards  aAer  transfixing  the  skin,  so  as  to  cut  away  no  more  hair 
than  is  absolutely  necessary,  and  also  to  keep  the  knife  in  good  order. 
If  this  is  not  done,  the  hair  should  be  carefully  parted  beforehand 
along  the  line  of  incision.  Reflect  the  skin  over  the  occiput  and  over 
the  forehead,  exposing  the  occipital  protuberance  and  the  eminences 
over  the  frontal  sinuses.  Then  carefully  examine  the  soft  tissues 
and  the  outer  surface  of  the  bones  for  any  abnormal  appearances ; 
carry  the  knife  round  the  skull  at  the  level  above  indicated,  and 
divide  any  adherent  soft  tissues,  the  temporal  muscles,  &c.,  and  saw 
through  the  outer  dense  layer  of  bone  in  this  circular  direction, 
taking  care  not  to  allow  the  saw  to  pass  through  the  whole  thick- 
ness of  the  skuU.  To  complete  the  separation  of  the  skull-cap  use 
the  mallet  and  steel  chisel,  breaking  through  the  inner  ubie,  unless  a 
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Iracture  of  the  bones  of  the  skull  is  suspected,  in  which  case,  as  is 
evident,  it  is  better  lo  use  the  saw  more  freely,  even  at  the  risk  of 
injuring  the  membranes,  or  even  the  brain  itself.  Then,  using  the 
cross-bar  as  a  lever,  detach  the  skull-cap  from  the  subjacent  mem- 
branes. In  most  cases  this  is  readily  enough  managed,  but  in  persons 
who  have  suffered  from  chronic  alcoholism,  or  who  have  had  hard 
knocks  to  bear,  it  is  not  so  easily  accomplished,  owing  to  the  pre- 
sence of  adhesions.  In  children,  too,  where  the  bones  are  still 
growing  rapidly,  there  is  almost  invariably  adhesion  of  the  skull-cap 
to  the  dura  mater  beneath.  In  such  cases  it  is  better  to  combine 
the  removal  of  the  bony  cap  with  the  next  stage.  Where  the  skull- 
cap can  be  detached  the  appearances  of  the  surface  of  the  dura 
mater  are  to  be  noted,  and  the  superior  longitudinal  sinus  is  to  be 
laid  open  and  examined. 

Next  make  a  small  opening  into  the  dura  mater  on  each  side,  just 
above  the  bony  margin,  and  pass  in  at  these  openings  a  curved  probe- 
poinied  bistoury,  canying  it  to  the  mesial  line  on  each  side,  back- 
wards and  forwards,  so  as  to  thoroughly  divide  the  membrane ;  then 
with  a  pair  of  scissors  cut  through  the  attachment  to  the  crista  galli, 
and  draw  back  the  membrane,  falx  celebri  and  all,  from  the  surface 
of  the  brain,  leaving  it  attached  at  the  position  of  the  meeting  of  the 
sinuses.  Examine  its  inner  surface,  the  exposed  arachnoid  and  pia 
mater,  and  then  proceed  to  remove  the  brain. 

With  the  fingers  of  the  left  hand  draw  back  the  frontal  lobes,  and 
carefully  detach  the  olfactory  bulbs  from  the  cribriform  plate  with  the 
handle  of  a  scalpel ;  then,  passing  the  fingers  gradually  further  and 
further  back,  so  as  to  support  the  brain,  divide  the  optic  nerves  and 
the  internal  carotid  vesseb  with  a  sharp  scalpel  as  near  their  bony 
channeb  as  possible.  Passing  backwards,  divide  the  third  nerves,  the 
fourth  pair  as  they  lie  in  the  margin  of  the  tentorium  cerebelli,  and 
the  sixth  nerves,  which  are  divided  along  with  the  tentorium.  In  the 
same  manner  the  fifth  and  seventh  are  cut  with  the  sharp  bistoury, 
which  is  further  carried  along  the  margin  of  the  tentorium,  freely 
dividing  that  membrane  at  its  point  of  attachment  to  the  petrous 
portion  of  the  temporal  bone.  Cut  through  the  eighth  and  ninth 
nerves,  then,  with  a  long  sharp-pointed  bistoury,  divide  the  cord  as 
low  down  in  the  canal  as  it  is  possible  to  reach,  and  carefully  tilt  the 
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brain  backwards  frotn  the  cranial  cavity  with  the  right  hand,  support- 
ing it  beneath  with  the  left.  Lay  it  aside  until  the  examination  of  the 
inner  surface  of  the  dura  mater  at  (he  base  of  the  skull  is  completed.' 
Here  look  for  any  altered  conditions  or  new  growths.  Slit  open  the 
various  sinuses,  and  note  their  contents  (as  the  sUie  of  distension  of 
the  right  auricle  has  been  already  observed,  it  is  not  a  matter  of  very 
great  importance  that  the  escape  of  blood  should  be  prevented;, 
examine  the  various  vessels  at  their  points  of  entrance  to  the  skull, 
after  which  the  dura  mater  may  be  detached,  and  the  bones  at  the 
base  of  the  skull  examined,  especially  the  petrous  portion  of  the 
temporal  bone. 

10.  Weigh  the  brain,  and  note  its  relative  weight  to  that  of  the 
body.  Then  dissect  it.  In  making  this  dissection  it  is  necessary  (as 
in  dissecting  all  the  viscera)  to  have  two  ends  in  view: — xst.  To 
make  as  complete  a  naked  eye  examination  as  possible ;  id.  To  have 
the  organ  so  cut  up  that  it  will  be  possible  to  replace  each  separate 
part  in  its  proper  position,  to  enable  the  operator  to  examine  the 
organ  as  a  whole,  or  to  take  any  small  portion  from  a  precise  given 
area  with  certainly.  These  ends  may  be  attained  in  one  of  several 
ways,  but  it  will  be  well  here  to  give  two  methods,  by  either  of  which 
this  examination  may  be  made  thoroughly  and  well  In  either  of 
these  methods,  Virchow's  cardinal  rules  for  the  attainment  of  the 
object  in  view  should  be  constantly  borne  in  mind.  They  may  be 
summed  up  in  the  following: — (i.)  Make  bold,  free  incisions  by 
traction  through  the  thickest,  broadest,  and  longest  part  of  the  organ: 
(3.)  Leave  the  fibrous  covering  of  the  or^an,  some  of  the  vessels,  or 
some  of  the  parenchyma  of  the  organ,  to  keep  the  sections  attached 
at  one  edge. 

(fl.)  Virchow's  method  slightly  modified. — With  a  long,  thin, 
narrow-bladed  knife  cut  horizontally  from  within  out- 
wards into  the  hemisphere,  just  above  the  level  of  the 
corpus  callosum,  leaving  the  upper  part  of  the  brain  at- 
tached to  the  lower,  by  the  pia  mater  only,  at  its  outer 


■  To  nipport  the  brain  on  the  table,  twist  a  cloth  into  a  roll,  make  a  circle  wilh 
in  tlie  hollow  of  which  the  organ  may  re*t. 
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margin ;  make  a  similar  incision  into  the  opposite  hemi- 
sphere. Then  examine  the  lateral  ventricles  before  any 
excess  of  fluid  has  time  to  escape,  by  cutting  vertically 
down  into  the  corpus  callosum  at  a  distance  of  one -sixteenth 
of  an  inch  from  the  mesial  plane,  until  at  a  depth  of  one- 
eighth  of  an  inch  the  knife  comes  directly  into  the  lateral 
ventricle.  This  incision  is  to  be  extended  both  backwards 
and  forwards  for  some  distance,  in  order  to  expose  the 
"  body  "  of  the  ventricular  cavity  (note  the  quantity  of 
fluid  that  escapes).  Then  divide  and  subdivide  several 
times  the  upper  portion  of  the  cerebral  hemispheres  already 
turned  outwards.  Here,  again,  always  cut  from  within 
outwards,  and  leave  the  pia  mater  intact  to  hold  together 
the  wedge-shaped  lamellae.  To  open  into  the  anterior 
horn  of  the  ventricle  cut  horizontally  into  the  frontal  lobe 
a  little  below  the  level  of  the  body  of  the  cavity,  remov- 
ing the  brain  substance  above  the  incision.  The  pos- 
terior horn  is  opened  into  in  a  similar  fashion,  the 
horizontal  incision,  however,  being  made  in  a  plane 
about  tliree-4)uarters  of  an  inch  lower. 

Now  separate  the  pons,  medulla,  and  cerebellum  from 
the  brain  proper  by  cutting  towards  the  mesial  line  in  a 
plane  the  anterior  border  of  which  is  just  in  front  of  the 
pons,  the  other  border  lying  immediately  behind  the  pos- 
terior of  the  corpora  quadrigemina.  A  similar  incision  is 
made  from  the  opposite  side,  when  the  cerebellum,  &c. 
may  be  removed,  and  examined  later. 

"  Having  determined  the  contents  of  the  lateral  ven- 
tricles, the  state  of  their  walls  and  venous  plexus,  and 
the  condition  of  the  septum,"  says  Vlrchow,  "  the  latter 
is  taken  hold  of  with  the  left  hand,  close  behind  the 
foramen  of  Monro,  the  knife  is  pushed  in  front  of  the 
fingers  through  this  aperture,  and  the  corpus  callosum 
cut  through  obliquely,  upwards  and  forwards,  and  then 
all  these  parts  (corpus  callosum,  septum  lucidum,  and 
fornix)  are  carefully  detached  from  the  velum  inteiposi- 
tum  and  its  choroid  plexus.     After  these  two  latter  have 
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been  exposed,  we  have  to  examine  the  state  of  their 
vessels  and  tissue.  Then  the  handle  of  the  scalpel  is 
passed  rrom  the  front  under  the  velum,  which  is  thus  de- 
tached from  the  pineal  body  and  corpora  qiiadrigemina, 
the  state  of  these  parts  is  determined,  and  the  third  ven- 
tricle now  exposed." 

Then  open  into  the  aqueduct  of  Sylvius  by  making  a 
vertical  incision  through  the  corpora  quadrigemina.  The 
corpora  striata  and  optic  thalami  are  further  examined  by 
means  of  numerous  incisions,  "  whose  common  starting- 
point  is  the  peduncle  of  the  cerebrum.  However  great 
the  number  of  these  incisions  may  be — and  it  is  necessary 
here  to  make  numerous  cuts^the  rebtionship  of  the 
parts  may  always  be  closely  preserved  in  consequence  of 
the  connection  between  each  separate  portion  and  the 
peduncle  of  the  cerebrum." 

Cut  through  the  peduncles  of  the  cerebellum,  after 
which  moke  free  incisions  into  this  organ  in  the  positions 
already  mentioned  (j.&,  to  get  sections  having  as  large  a 
surface  as  possible). 

Treat  the  pons,  medulla,  and  upper  part  of  the  cord 
in  a  similar  manner,  the  transverse  incisions  to  be  at  in- 
tervals of  about  from  one-eighth  to  one-quarter  of  an 
inch,  the  pia  mater  and  dura  mater  being  left  uncut  on 
the  anterior  surlace  to  bind  the  sections  together,  and 
keep  them  in  position. 

In  some  few  cases,  as,  Tot  example,  in  the  brains  of 
hydrocephalic  children,  where  there  is  great  distension 
of  the  ventricles,  it  is  sometimes  found  convenient  to  do 
the  first  part  of  the  dissection  into  the  ventricles  whilst 
the  brain  is  still  in  situ,  or  immediately  after  the  skull-cap 
has  been  removed,  and  the  membranes  examined.  Jn 
this  way  all  risk  of  laceration  of  brain  tissue  and  escape 
of  fluid  is  done  away  with. 
(A)  The  other  method— one  especially  adapted  for  the  exact 
localisation  of  lesions  on  the  cortex  and  the  secondary 
changes  io  the  lower  parts  of  the  brain  in  alter  examina- 
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tion-'is  that  adopted  by  D.  J,  Hamilton  from  the  French 
school.  The  cerebellum,  medulla,  and  pons  are  removed 
as  in  ihe  first  method,  and  then  a  series  of  slices  is  made, 
each  slice  being  from  one-eighth  to  one-quarter  of  an 
inch  in  thickness,  commencing  at  the  tips  of  the  frontal 
lobes,  and  passing  backwards  to  the  occipiul  lobes.  Each 
slice  is  carefully  examined,  and  then,  by  means  of  a  small 
parchment  or  meUl  label,  numbered  and  put  aside  for 
more  minute  examination. 

A  modification  of  this  method  will  also  be  found  useful 
in  certain  cases.  It  consists  in  making  vertical,  more 
or  less  longitudinal,  sections  of  the  brain ;  the  cerebellum, 
medulla,  and  upper  part  of  the  cord  being  left  in  situ. 
Where  cortical  lesions  are  followed  by  secondary  degene- 
ration descending  to  the  cord  this  method  is  especially 
useful,  as  by  making  the  sections  in  somewhat  different 
planes  the  lesion  may  be  pretty  accurately  followed. 

11.  The  directions  for  taking  out  the  cord  may  be  now  given,  but 
it  is  belter  not  to  proceed  with  this  until  the  thoracic  and  abdo- 
minal viscera  have  been  taken  out,  when,  of  course,  the  body  is  so 
much  lighter. 

The  directions  given  by  the  German  medico-legal  authorities  (see 
Ur.  r.  P.  Smith's  translation  of  Virchow)  are  those  which  are  almost 
universally  followed,  and  are  here  given  in  full,  as  they  are  in  an 
extremely  compact  and  comprehensible  form. 

"  ITie  vertebral  column  is  to  be  opened  from  the  posterior  aspect. 
The  skin  and  subcutaneous  fat  are  first  to  be  divided  exactly  over 
the  spinous  processes ;  the  muscles  are  then  to  be  removed  from  the 
udes  of  these  btter,  and  from  the  arches  of  the  vcrtebne.    .     .    . 

"Then,  by  means  of  a  chisel,  or  a  vertebral  saw,  if  at  hand,  the 
spinous  processes,  together  with  the  adjoining  portions  of  the  verte- 
bral arches,  are  to  be  detached  and  removed.  The  dura  mater  is  now 
exposed,  and  after  its  external  surface  has  been  examined,  it  is  to  be 
carefully  slit  open  longitudinally,  and  the  presence  of  any  serum  or 
exiravasated  blood,  or  other  abnormal  matters,  is  to  be  determined. 

"  The  colour,  appearance,  and  general  condition  of  the  posterior 
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portion  of  the  pia  mater  are  next  to  be  noticed,  and  the  consistence 
of  the  spinal  cord  is  to  be  ascertained  by  gently  passing  the  finger 

"  The  roots  of  the  nerves  are  next  to  be  divided  on  both  sides  by  a 
longitudinal  incision ;  the  lower  end  of  the  cord  is  to  be  carefully 
taken  out,  its  anterior  connections  are  to  be  gradually  separated, 
and,  finally,  the  upper  end  is  to  be  removed  from  the  occipital 
foramen. 

"  In  carrying  out  these  directions  great  care  must  be  taken  that 
the  spinal  cord  be  neither  pressed  nor  bent.  When  removed,  the 
condition  of  the  pia  mater  on  the  anterior  aspect  is  first  to  be  ex- 
amined ;  then  the  size  and  colour  (external)  of  the  spinal  cord  are  to 
be  noted ;  and  lasily,  numerous  transverse  incisions  are  to  be  made 
wilh  a  very  sharp  and  thin  knife,  to  determine  the  internal  condilion 
of  the  spinal  cord,  both  of  its  white  strands  and  of  the  grey  substance. 
The  dura  mater  is  then  to  be  removed  from  the  bodies  of  the  verte- 
bra, and  tlie  dissector  is  to  examine  for  extravasation  of  blood, 
injuries,  or  alterations  in  the  bones  or  intervertebral  carlilages." 

12.  To  return  to  the  examination  of  the  contents  of  the  thoracic 
cavity.  The  various  cavities  of  the  heart  must  be  opened  separately 
whilst  that  organ  still  maintains  its  relative  position  to  the  surround- 
ing structures.  It  is  rotated  from  right  to  left,  so  that  the  right 
border  of  the  heart  may  come  to  the  front,  and  an  incision  is  made 
into  the  right  ventricle,  commencing  at  the  base,  the  knife  being 
gradually  withdrawn  as  it  nears  the  apex.  In  the  same  plane  make  an 
incision  into  the  right  auricle  from  about  midway  between  the  two 
vense  cava  to  very  near  the  base  of  the  heart,  then  remove,  measure, 
ami  examine  the  blood  from  the  right  auricle,  and  examine  the  tricus- 
pid opening  with  the  fingers,  from  the  auricle,  taking  care  not  to 
interfere  in  any  way  with  the  segments  of  the  valve.  In  the  same 
way  measure  and  examine  the  blood  taken  from  the  right  ventricle. 

To  open  the  left  auricle,  make  an  incision,  still  in  the  same  plane, 
between  the  left  superior  pulmonary  vein  and  a  point  just  on  the 
same  side  of  the  coronary  vessels  (in  order  that  these  latter  may  be 
left  intact). 

The  left  ventricle  is  also  opened  by  a  single  cut  from  "  just  behind 
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the  base"  to  "just  short  of  (he  apex,"  at  a  distance  of  about  half  an 
inch  from  the  septum.  The  blood  is  removed  from  these  two  cavi- 
ties and  examined  as  before,  and  the  size  of  the  mitral  orifice  deter- 
mined (see  below). 

Remove  the  heart  by  dividing  the  aorta  and  pulmonary  artery  at 
some  little  distance  from  it ;  note  the  size  of  these  vessels,  the  thick- 
ness of  their  walls,  or  any  abnormal  condition,  and  then  carefully  clear 
out  all  coagula,  not  only  from  these  vessels,  but  also  from  the  various 
orifices,  and  lest  the  competence  or  incompetence  of  the  aortic  and 
pulmonary  valves  by  means  of  a  stream  of  water.  To  do  this  with 
the  aortic  opening,  place  the  tips  of  two  fingers  one  in  the  right 
auricle  and  another  in  the  left,  and  with  the  tips  of  one  or  two  fingers 
of  the  other  hand  draw  on  the  pulmonary  artery.  In  this  way  an 
equal  traction  is  made  at  three  points,  around  and  in  the  same  plane 
as  the  closed  valve.  Allow  water  to  ran  in  from  above,  and  see 
whether  it  runs  away  or  not.  If  it  does,  and  the  water  sinks  rapidly, 
cut  away  the  aorta  down  to  within  about  one  inch  from  the  level  of  the 
valve,  and  note  at  what  point  the  water  escapes. 

The  pulmonary  artery  is  to  be  tested  in  the  same  manner,  by  fixing 
the  margins  of  the  vessel  with  the  tips  of  the  fingers  of  both  hands, 
and  allowing  the  water  to  run  in.  Take  the  cone  diameters  of  the 
various  orifices  where  possible.  To  make  the  examination  more  com- 
plete, the  cavities  of  the  heart  are  slill  further  opened  up  ;  the  right 
ventricle,  by  passing  a  pair  of  bowel  scissors  into  the  opening  already 
made  and  cutting  towards  the  pulmonary  artery,  care  being  taken  to 
avoid  injuring  the  "anterior  papillary  muscle  of  the  tricuspid  valve 
with  its  chordx  tendincE."  To  open  the  left  ventricle,  ctit  with  the 
scissors  from  the  apex  close  to  the  septum  into  the  aorta,  passing 
"  midway  between  the  pulmonary  orifice  and  the  left  auricle."  The 
auricles  are  further  opened  by  incisions,  one  running  from  the  open- 
ing of  the  superior  to  that  of  the  inferior  vena  cava,  and  that  for  the 
left  ranning  between  the  openings  of  the  pulmonary  veins.  When  the 
cavities  are  fully  opened  up  the  appearances  of  the  tricuspid  and 
mitral  valves  are  to  be  carefully  observed,  any  thickening,  contrac- 
tion, roughening,  new  growth,  &c.  being  fully  nottd  and  described. 
Then  examine  the  endocardium,  its  colour,  and  the  appearance  of 
the  muscle  beneath,  look  for  clots,  especially  in  the  right  auricular 
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appendix.  Observe  the  consistence  of  the  muscular  tissue  by  com- 
pressing between  the  lingers,  and  then  slit  open  the  coronary  vessels 
with  a  pair  of  probe-pointed  scissors  or  a  probe-pointed  bistoury,  look 
for  contractions,  atheromatous  patches,  and  so  on.  Measure  the 
length  of  the  various  cavities,  the  thickness  of  their  walls,  and  weigh 
the  heart,  after  which  examine  the  aorta  for  dilatations  or  abnormal 
conditions  of  the  inner  coat  especially  ;  also  examine  carefully  the 
pulmonary  veins. 

18.  Remove  the  lungt  by  cutting  through  the  vessels  and  bronchi 
as  far  from  the  points  of  entrance  as  possible.  1  f  there  are  adhesions 
which  do  not  at  once  break  down  under  the  fingers,  the  costal  pleura 
must  be  dissected  away  along  with  the  lun^s.  Examine  outer  surface 
of  the  lungs  for  exudation,  colour,  minute  hseraorrhages,  fibrous 
nodules,  excessive  pigmentation  along  the  lines  of  the  interlobular 
septa,  emphysematous  bullse,  consolidated  patches,  or  any  other 
abnormal  appearances.  Then  make  a  long  free  cut  from  apex  to 
base,  commencing  at  the  outer  rounded  surface,  and  passing  to  the 
root,  so  as  to  bisect  the  bronchial  glands,  kaving  the  two  portions 
attached  by  the  vessels  and  bronchi  forming  the  root  of  the  lung. 
Then  examine  cut  surface,  note  the  amount  of  blood  on  the  surface, 
and  how  much  may  be  squeezed  out  on  pressure ;  note  also  how 
much  air  and  serum  may  be  squeezed  out,  and  the  colour  of  the 
serum.  Examine  scrapings  and  look  for  consolidated  patches,  &c 
as  seen  on  surface. 

Note  the  condition  of  the  fibrous  septa  and  of  the  section  of  the 
pleural  covering  of  the  lung,  the  bronchia!  g/aitis  (enbrgcment, 
caseation,  pigmentation),  and  then  with  a  pair  of  scissors  slii  open 
the  branches  of  the  bronchus  and  pulmonary  artery  ;  note  the  ap- 
pearances of  the  lining  membranes  of  these,  and  also  look  for  foreign 
bodies,  clots,  new  growths,  or  any  obstnictive  mass. 

14.  It  is  seldom  necessary  to  examine  the  parts  about  ihe/ace&nA 
far;  but  when  this  is  necessary,  the  various  structures  may  all  be 
exposed  by  continuing  the  vertical  incision  over  the  skull,  down 
behind  the  ears  to  the  neck,  throwing  the  skin  forward,  so  that  it 
may  be  replaced  at  the  conclusion  of  the  dissection. 
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15.  In  the  itKk  opea  the  carotid  sheath  at  once,  afier  reflecting 
the  skin,  and  examine  the  vessels,  the  vagus,  and  the  sympathetic 
ganglia ;  then  dissect  out  the  larynx,  oesophagus,  and  pharynx  tn 
masse,  and  remove  along  with  tongue  and  soft  palate  by  cutting 
through  the  muscles  passing  from  the  hyoid  bone  to  the  lower  jaw, 
&C.,  which  form  the  floor  of  the  mouth,  and  detaching  from  the  base 
of  the  skull.  Open  the  tubes  and  examine  for  new  growths,  the  con- 
dition of  the  mucous  membrane,  and  then  examine  in  turn  the  thyroid 
and  salivary  glands,  the  tonsils,  and  the  cervical  lymphatic  glands. 

Complete  the  examination  of  the  abdominal  cavity. 

16.  Take  out  the  omentum,  noticing  any  abnonnal  growths  or 
appearances,  tubercle,  thickening,  contraction,  &c 

17.  Remove  the  spleen,  after  noting  its  position  and  taking  measure- 
ments whilst  the  organ  is  still  in  situ.  Weigh  the  organ  and  examine 
the  capsule  for  thickenings  or  alterations  in  colour.  Make  a  free 
incision  through  the  thickest  and  longest  part ;  note  the  colour,  con- 
sistence, amount  of  blood  exuded,  the  appearances  of  the  trabecule, 
and  of  the  Malpighian  bodies.  Pour  a  watery  solution  of  iodine 
over  the  surface,  and  examine  again.  Make  other  incisions  in 
various  directions  to  complete  the  examination. 

18.  Remove  and  examine  each  kidney  separately,  first  the  left,  and 
then  the  right,  taking  out  at  the  same  time  the  corresponding  supra- 
renal capsules  and  the  semilunar  ganglia,  where  necessary.  To 
remove  the  kidney  make  "  a  vertical  incision  through  the  peritoneum, 
external  to  and  behind  the  ascending  or  descending  colon ;  the 
intestine  is  to  be  pushed  aside,  and  the  kidney  detached  from  its 
connections."  Weigh  the  organ,  and  examine  the  outer  surface  for 
evidence  of  surrounding  inflammation,  then  make  an  incision  from 
the  convex  outer  border  of  the  organ  down  to  the  pelvis,  and  notice 
the  amount  of  blood  exuding  from  the  cut  surface,  the  colour  of  the 
cortex  and  of  the  medulla,  especially  at  the  bases  of  the  pyramids. 
Then  strip  off  the  capsule,  see  whether  it  is  thickened,  adherent, 
laminated,  &c     Examine  the  surface,  note  state  of  distension  of  the 
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venae  stellatae,  the  colour  of  the  surface,  and  so  on,  after  which  Xrj 
the  consistence  of  the  organ. 

The  relative  proportions  of  the  medulla  and  cortex  are  to  be 
observed,  the  size,  patency,  and  thickness  of  the  walls  of  the  arteries 
in  the  boundary  area,  the  regularity  and  the  size  of  the  Malpighian 
bodies,  the  appearances  of  the  interlobular  vessels  in  the  cortex 
and  the  straight  vessels  in  the  pyramids;  look  for  cysts,  and  then 
examine  the  condition  of  the  mucous  membrane  of  the  calyces, 
pelvis,  and  of  the  ureter. 

Stain  a  sectiq^t  with  a  watery  solution  of  iodine  (§  i,  p.  3),  and 
examine  especially  the  Malpighian  bodies  and  straight  vessels. 

19.  The  suprarenal  atpsules  are  to  be  described  as  to  size,  colour, 
consistence,  and  appearances  on  section  (induration,  caseation,  waxy 
appearance,  for  which  apply  the  watery  solution  of  iodine)  ;  examine 
along  with  them  the  semiiunar  ganglia  of  the  corresponding  sides, 
and  any  firmtiess  of  these  ganglia  is  to  be  noted,  or  any  signs  of 
inflammatory  thickening  or  pigmenution,  where  such  are  present 

20.  The  bladder  is  next  opened  in  situ,  and  any  peculiarity  of  the 
mucous  membrane,  pouches,  thickening  of  the  walls,  papillomatous 
growths,  deposits  of  ammoniacal  phosphates  obser\'ed.  Remove  the 
contents  of  the  pelvis,  and  examine  the  prostate,  vesiaila  stm'maies, 
and  urethra  for  signs  of  inflammation,  enlargement,  or  stricture ;  the 
testide  3.nA  tpermaiu  eerd  (or  case^don,  enlargement,  or  other  changes. 

21.  In  the  female  remove  and  note  the  condition  of  the  i-agina,  look 
for  ulceration,  new  growths,  &c  on  the  os  uteri.  Examine  the  uterus 
itself  with  its  appendages,  noting  carefully  the  condition  of  the  lining 
membrane,  the  appearances  of  the  vessels,  and  also  any  new  growths, 
and  their  positions^  corpora  lutea,  cicatrices,  cysts,  or  new  growths 
in  the  ovary, 

22.  Next  cut  out  the  reetum  alter  placing  on  a  couple  of  ligatures ; 
slit  it  up,  and  examine  its  mucous  membrane;  look  for  fissures, 
itricture  due  to  new  growths  or  other  causes,  for  varicose  conditions 
of  the  veins,  8tc 
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23.  At  this  stage  Virchow  insists  that  the  duodenum  and  stomach 
should  be  examined  for  adhesions  or  any  abnormal  appearances, 
and  then  opened  in  situ  by  an  incision  made  with  a  pair  of  scissors, 
running  longitudinally  along  the  anterior  surface  of  the  duodenum 
and  the  greater  curvature  of  the  stomach ;  after  this,  he  says,  de- 
termine the  contents  of  the  duodenum,  "  above  and  below  the  papilla 
biliaria ;  then  this  papilla  should  be  examined,  and  its  contents 
gently  pressed  out ;  then,  by  pressing  on  the  gall  bladder,  we  should 
determine  the  presence  or  absence  of  obstacles  to  the  flow  of  bile  ; 
and,  lastly,  the  ductus  communis  choledochus  should  be  slit  up. 
Then  the  vena  earvt  should  be  examined,  and,  all  this  having  been 
done,  the  liver  should  be  removed.  It  is  quite  useless  to  pass  a 
probe  along  the  gall  duct,  for  our  being  able  to  introduce  a  probe 
into  the  orifice  is  no  evidence  whatever  that  the  portto  intestinalis 
was  pervious  during  life." 

The  stomaeh  should  be  examined  at  the  same  time  as  the  duo- 
denutn,  and  any  thickening  of  the  pylorus,  congestion,  or  ulceration 
of  the  mucous  membrane  noted. 

24.  The  liver  may  now  be  removed,  weighed,  and  measured,  its 
shape,  its  consistence,  and  resistance  noted,  the  external  surface 
examined  for  thickenings  or  any  abnormal  appearance.  Make  sec- 
tions through  its  substance  transversely  (from  right  to  left),  leaving 
the  sections  united  by  one  edge  at  the  under  surface  of  the  o^an  ; 
note  the  toughness  of  the  tissue  as  the  knife  passes  through  it,  and  test 
its  friability  with  the  fingers,  observe  the  amount  of  blood  contained, 
the  size  of  the  vessels,  the  appearance  of  the  capsule  on  section,  the 
amount  of  connective  tissue,  the  colour  and  appearance  of  each  zone 
of  the  lobules  (before  and  after  the  addition  of  iodine  solution),  and 
the  size  of  the  lobules ;  look  for  new  growths. 

25.  Then  examine  the/irfwrcjj,  and  takeout  the  semilunar  ganglia, 
if  this  has  not  been  done  when  the  kidneys  were  removed ;  and  it  is 
to  be  remembered  that  in  some  cases  it  is  much  easier  to  do  it  at 
this  stage,  when  the  pancreas  has  been  got  out  of  the  way. 

26.  The  mesentery  and  inUiUites  are  to  be  examined  in  silu,  and 
any  adhesions,  new  growths,  enlarged  glands,  the  condition  of  the 
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vasds  and  lymphatUs  observed ;  then  with  a  sharp  knife  cut  through 
the  attachment  of  the  mesentery  close  to  the  intestine,  drawing  the 
intestine  from  the  abdominal  cavity  as  this  is  done ;  send  a  stream 
of  water  through  it  to  wash  out  its  contents,  unless  there  are  special 
reasons  for  examining  these  in  the  different  parts  of  the  intestine  ; 
and  then  slit  up  the  bowel  with  the  bowel  scissors,  taking  care  to  cut 
through  the  walls  at  the  point  of  attachment  to  the  mesentery. 
Examine  the  mucous  membrane  for  thickenings  or  changes  in  the 
various  structures,  congestion,  ulceration,  sloughing,  perforation,  and 
so  on,  at  the  same  time  examining  the  mesenteric  attachment  for 
tubercle  nodules  along  the  lines  of  the  lymphatics,  and  "  in  every 
case  of  peritoneal  inflammation  examine  carefully  the  vermiform 
appendage."    Apply  iodine  to  the  mucous  surface. 

27.  Lastly,  examine  the  retro-peritoneal  glands,  thoratk  duel,  rtcrp- 
laeulum  ehyli,  aorta,  vena  cava,  and  the  large  trunks  going  into  the 
pelvis;  and  also,  if  necessary,  examine  the  sympathetic  nervous 
trunks. 

In  certain  cases  other  structures  have  to  be  examined,  or  more 
particular  attention  has  to  be  paid  to  certain  parts;  but  the 
necessity  for  doing  this  will  be  indicated  by  the  clinical  history  of 
the  case.     In  such  cases  special  dissections  must  be  made. 
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CHAPTER    II. 

PATHOLOGICAL  HISTOLOGY. 

28.  JnHrummis  required.— -lo  the  student  entering  upon  this  de- 
partment of  pathol<^iail  investigation,  if  he  has  not  already  made 
himself,  to  some  extent,  master  of  histological  methods,  a  few  words 
arc  necessary  as  to  the  selection  of  the  apparatus  most  commonly 
used  in  carT)'ing  on  microscopic  work. 

The  most  important  part  of  this  apparatus  is  the  microscope, 
which  should,  if  possible,  never  be  bought  without  the  assistance  of 
some  one  well  qualified  to  derJde  on  the  merits  of  the  instrument 

It  may  help  the  student  in  his  selection,  however,  if  a  short  de- 
scription of  a  good  compound  microscope,  such  as  is  suitable  for 
pathological  work,  be  given. 

The  pedestal  must  be  firm  and  steady,  either  a  tripod  with  a  good 
broad  base,  or  a  horse-shoe.  Fixed  into  this  is  a  column  of  sufficient 
thickness  to  insure  considerable  strength,  and  jointed  just  below  the 
stage,  in  order  that  the  whole  instrument  may  be  inclined,  or  bent 
even  to  a  right  angle,  if  necessary  (the  tripod  should  be  so  based  that 
even  in  this  position  the  stand  remains  perfectly  steady).  The  stage 
should  be  immoveably  fixed  into  the  pillar  at  a  convenient  distance 
from  the  base,  Le.,  not  so  high  that  the  amis  may  not  rest  on  the 
table  when  the  fingers  of  the  left  hand  are  moving  the  slide  over  its 
surface.  In  no  case  should  the  transverse  diameter  of  the  stage  be 
greater  than  the  length  of  the  ordinary  glass  slide— three  inches.  The 
antero- posterior  diameter  must  not  be  less  than  two  inches  and  a  half. 
Tiiere  should  be  two  brass  clips,  one  on  each  side  of  the  pillar,  fixed 
into  holes  in  the  stage.  These  are  of  use  in  fixing  an  object  in  any 
desired  position  for  examination,  and  also  for  conuolling  the  move- 
ment of  the  slide  when  a  high  power  is  used. 

Mechanical  stages  should  be  avoided,  except  for  use  with  very  high 
powers,  for  two  good  reasons, — they  add  enormously  to  the  expense 
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of  the  instniment,  and,  for  continued  work,  tire  the  fingers  and  hand 
much  more  than  does  the  movement  of  the  sUde  over  the  simple 
stage  by  means  of  the  fingeis.  In  the  centre  of  the  stage  is  an 
aperture  about  fiveeighihs  of  an  inch  in  diameter.  Attached  by  a 
screw  to  the  under  surface  of  the  stage  is  a  thin  plate  of  metal,  in 
which  are  cut  some  five  or  six  holes,  varying  in  size  from  i-24th  of 
an  inch  to  three-quarters  of  an  inch  in  diameter,  and  so  placed  that, 
when  the  metal  disc  revolves,  the  centre  of  each  of  these  holes  is  in 
succession  brought  under  the  centre  of  the  large  hole  in  the  stage. 
The  largest  opening  in  the  disc  should  always  be  lai^er  than  the 
aperture  in  the  stage,  which  should  be  tapered  off  from  below  up- 
wards, especially  where  the  stage  is  more  than  one  quarter  of  an  inch 
thick.  This  arrangement  is  of  considerable  importance  when  low 
powers  are  in  use. 

In  order  to  bring  this  meUl  disc  nearer  to  the  upper  surface  of  the 
stage,  the  under  surface  of  the  stage  is  bored  or  recessed.  The 
apertures  of  the  diaphragm  are  thus  brought  nearer  to  the  objective. 
This  is  especially  useful  when  the  higher  powers  are  used  with  the 
smaller  apertures  of  the  diaphragm,  or  where  it  is  wished  to  throw  an 
obUque  Ught  up  through  the  specimen  under  examination.  For 
ordinary  work,  however,  this  recessing  of  the  diaphragm  b  not 
necessary.  At  the  circumference  of  the  disc,  on  its  under  suriace, 
should  be  small  depressions  or  indentations,  into  which  a  spring 
catch  drops  as  the  centre  of  each  opening  comes  to  the  centre  of  the 
opening  in  the  stage.  The  edge  of  the  disc  is  milled,  and  its  surfaces 
are  blackened.  At  one  side  of  the  stage  a  slight  recess  is  usually  cut 
out,  or  the  milled  edge  projei  ts  slightly,  so  that  the  disc  may  be 
readily  turned  by  the  tips  of  the  fingers. 

Under  the  stage,  and  fixed  to  the  ]>illar  above  the  joint,  is  a  move- 
able mirror,  which  can  be  brought  to  different  disUnces  from  the 
object.  For  ordinary  work  a  slightly  concave  surface  is  used,  but  for 
work  with  an  achromatic  condenser  a  flat  surface  is  necessary.  This 
mirror  is  used  for  the  illumination  of  objects  by  transmitted  light,  or 
light  sent  through  the  object  to  the  eye  of  the  observer ;  it  is  there- 
fore especially  useful  in  the  examination  of  transparent  objects,  which 
form  by  far  the  greater  proportion  of  those  objects  which  come  under 
the  notice  of  the  pathologist.     In  most  cases  the  tight  is  passed 
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directly  through ;  but  where  the  tissues  are  very  delicate  and  very 
transparent,  it  is  thrown  from  beneath  obliquely,  by  which  means 
delicite  structure  is  often  brought  out  much  more  distinctly. 

The  pirt  of  the  microscope  above  the  stage  is,  however,  the  more 
im]>ortanL  Of  this  it  will  be  well  to  describe  two  forms,  and  point 
out  the  s[^cial  advantages  of  each.* 

The  lirst  form  has  an  arm  fixed  at  right  angles  to  the  pillar ;  into 
this  am)  is  screwed  a  hollow  split  tube,  about  two  inches  and  three- 
quarters  in  length  ;  working  in  this  is  a  telescopic  tube,  composed  of 
two  segments,  measuring,  when  closed,  about  five  inches,  and  when 
drawn  out  to  the  full  extent,  seven  inches  in  length.  In  this  case  the 
coarse  adjustment  is  effected  by  giving  a  spiral  motion  to  the  tele- 
scopic tube  in  the  split  tube.  When  the  parts  are  Vs^X  ptrfectly  darn, 
this  adjustment  answers  admirably,  even  with  moderately  high  powers  ; 
but  when  the  tubes  are  allowed  to  get  at  all  dirty,  the  force  exerted  at 
the  end  of  the  lever  is  apt  to  render  the  joints  of  the  microscope 
somewhat  shaky.  Otherwise,  this  is  the  simplest  and  cheapest  form 
of  coarse  adjustment,  and,  where  no  nose-piece  is  used,  it  is  also  the 
best  and  the  most  rapid,  as  the  tube  can  be  quickly  withdrawn  and 
the  lenses  changed. 

Perfect  (leinhmss  is  all  that  is  needed  to  keep  this  part  of  the 
micniscope  in  good  condition ;  and  it  is  to  be  remembered  that  on 
no  acci'unt  is  oil  to  be  used,  as  its  elTect  is  to  clog  the  tubes  by 
accumulating  in  the  slits  in  the  side  of  the  tube. 

The  tine  adjustment  is  made  by  means  of  a  milled  head  placed  at 
the  upper  end  of  the  pillar.  (In  the  Hartnack  microscope  this 
adjustmt'nt  is  of  special  excellence,  and,  as  a  nile,  is  so  fine  that  very 
high  powers  may  be  used  with  safely  on  this  stand.)  If  this  is  good, 
the  screw  should  work  perfectly  steadily,  and  not  "  lose  time  " — i.e., 
the  slightest  turn  ol  the  screw  should  alter  the  focus  slightly.  The 
alteration  should  be  smooth  and  steady,  and  not  in  jerks. 

The  poixt  wherein  the  second  form  differs  from  the  first  is  in  the 
method  oi  making  the  coarse  adjustment,  which  is  effected  by  means 
of  a  rack  and  pinion  movement.     This,  like  the  fine  adjustment. 


■  The  first  form  described  U  Hartnack's  No.  III.  A.  ;  the  second  PiUitGhet'i 
laleniaiioiiali  with  one  or  other  of  which  the  writer  luually  worki. 
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should  be  attached  to  the  pedesul,  and  not  to  the  end  of  the  arm 
which  supports  the  body  of  the  microscope.  The  pinion  is  worked 
by  means  of  "  milled  heads,"  and  it  should  work  smoothly  aitd  with- 
out "  any  loss  of  time." 

To  the  body  of  the  microscope  is  attached  a  Bull's-Eye  Condenser, 
consisting  of  a  plano-convex  lens,  at  the  end  of  an  arm,  in  which  are 
three  joints.  This  arm  is  fixed  into  a  moveable  split  ring,  which  fits 
around  the  split  tube.  By  means  of  this  arrangement  the  condenser 
may  be  made  to  focus  light  directly  on  to  the  object  under  examina- 
tion, from  which  it  is  reflected  to  the  eye.  (Care  must  be  taken  to 
have  the  condenser  at  right  angles  to  the  rays  of  light)  In  some 
microscopes  the  condenser  is  fixed  to  the  stage,  where,  however,  it  is 
in  the  way,  and  is  not  nearly  so  convenient  as  when  fixed  to  the  body 
of  the  microscope,  as  above.  This  method  of  illumination  is  used  in 
the  examination  of  opaque  objects,  such  as  sections  of  waxy  liver 
stained  with  iodine ;  but  it  is  not  often  required  in  patholc^ical  work. 

The  optical  parts  of  the  microscope  are  naturally  the  nrost  im- 
portant— the  eye-piece  and  the  objectives.  In  selecting  these,  take 
care  to  obtain  such  as  will  give  a  magnifying  power  of  about  50  for 
the  low  power,  and  300  with  the  higher  combination.  In  the  case  of 
the  Hartnack,  these  are  approximately  given  with  a  No.  3  eye-piece, 
and  objectives  Nos.  3  and  7  \  in  the  microscopes  of  English  make, 
ocular  No.  3,  with  one  inch  and  one-sixth  or  one-seventh  of  an  inch 
objectives ;  and  in  Zeiss's  microscopes,  ocular  No.  3,  objectives  A. 
and  D.  Lower  and  higher  powers  may  be  afterwards  obtained  for 
special  investigation,  but  the  above  lenses  will  be  quite  sufficient  for 
ordinary  work.  In  selecting  the  lenses,  note  the  following  points, 
testing  by  means  (i)  of  a  thin  film  of  blood,  and  (2)  salivary  cor- 
puscles. The  lens  must  be  perfectly  achromatic ;  the  low  ^wer 
should  have  good  definition  and  ^flat  fitld.  In  regard  to  the  low 
power  this  is  of  special  importance,  as  with  it  the  general  outlines  of 
the  structure  are  first  examineil,  and  it  is  necessary  to  have  as  much 
of  the  tissue  under  observation,  in  focus,  at  one  time  as  possible. 

Focus  the  corpuscles  in  the  centre,  and  then  observe  whether  the 
corpuscles  at  the  margin  of  the  field  are  as  clearly  seen. 

The  higher  power  should  have  good  definition ;  the  field  should  also 
be  fiat ;  but  this  is  not  of  nearly  such  great  imporunce  as  the  clear 


ADDITIONAL  APPARATUS.  aS 

defioition  of  delicate  stnictures,  such  as  those  seen  in  a  salivary 
corpuscle.* 

29.  The  following  most  useful  accessory  apparatus  may  with  ad- 
vantage be  procured : — 

A  double  or  triple  nose-fuece  properly  centred.  This  will  prove  a 
great  saving  of  both  time  and  trouble,  especially  where  the  rack  and 
pinion  coarse  adjustment  is  used. 

*  Tbe  denuDd  for  good  ind  cheap  microscopa  hu  now  become  »>  greal  that 
a  consideiuble  number  have  lately  beeo  ofTered  lo  the  Hudenl.  From  actnal  ex- 
perience the  author  can  recommend  almoal  anjr  of  the  followii^  instraments  u 
beiitg  very  good  and  reliable  ;  but  he  has  no  doubt  there  are  others  in  ihe  market 
almost,  ir  not  quite,  as  good  and  cheap.  For  cheap  inslmmenls,  those  made  by 
I^t<^  j£3  :  IOC  and  j£s  :ss.,  and  by  J.  Parkes  &  Son  of  Binningham,  ^4 
■nd  £fi.  A  little  more  expensive  is  Hartnack's  No.  III.  A,,  with  ocular  No.  3 
and  objectives  Nos.  3  and  7,  which  costs  about  Cl  ■  los.  (The  loweT  poweT  lens 
is  Dot  always  good,  and  great  care  should  be  taken  in  seleclir^  this  objective.) 
The  higher  powers  arc  almost  invariably  good.  This  has  a  steady  horse-shoe  stand, 
and  a  very  good  fine  adjustment.  Similar  microscopes  of  very  great  excellence 
■re  made  by  Nachct  and  Vcrick,  both  oF  Paris.  Carl  Zei^s  of  Jena  fumishes  a 
flattd  V  b,  with  ocular  No.  3  and  objectives  A.  and  D.,  (or  about  jf9.  I'he  lenses 
made  by  this  maker  are  unifurmly  good. 

or  the  English  microscopes,  tbe  following  miy  be  relied  upon  as  of  thoroughly 
good  workmaiiihip,  and  possessing  good  optical  appliances  ;— Pillischer's  "  Inler- 
lutional,"  with  five-eigbths  of  an  inch  and  one-seventh  of  an  inch  objectives,  and 
(wo  eye-pieces,  price  ^^  :  los. ;  an  almost  perfect  microscope  for  students. 

R.  4  J.  Deck's  "  Economic"  microscope,  with  two  eye-pieces,  objectives  one 
inch  and  ooc-eighth  of  an  inch,  £,%  -.  8s.,  ab>o  a  Erst-class  instrument,  very  linn  and 

Swift  4  Son's  "  Improved  Wales's  American  "  microscope,  with  one  inch  and 
one-fifth  of  an  inch  objectives,  and  No.  3  eye.piece,  £,1i ;  and  C.  Coppock'a 
"  ComliiDalion  "  microscope,  with  two  eye-pieces  and  two  objectives,  one  inch  aid 
one-sixth  of  an  inch,/!!  :8s.,  both  of  which  are  excellent  microscopes  for  students. 

0(  the  more  expensive  microscopes  one  of  the  best  is  Zeisi's  stand,  made  in  various 
qualities,  of  which  Nos.  IV.  10  I.,  ranging  in  price  from  {j  :  10s.  to  £1$,  may 
be  selected.  This  is  (he  price  odhe  stand  only  ;  the  other  appliances,  optical  arkd 
mechanical,  may  be  had  up  to  any  sum  that  the  purchaser  may  feel  inclined  lo 
expend.  For  high  powers  the  best  objectives  are  Zeiss's  one-eighth  irvch,  or  (he 
ODC-lwelflh  inch  oil  immersion  by  the  same  maker.  Very  good  and  cheap  im- 
mersion lenses  are  made  by  beibert,  successor  to  Gundlach  of  Berlin,  whose  one- 
sixteenth  inch  water  immersion  lenses  give  exceedingly  good  definition  with  even  a 
moderate  tight.  I'rice,  with  correction,  £3  '.iS-.b;  without  correction  for  thick- 
ness of  cover  glass,  ^3:3.'  6.  Agent  in  London  for  both  Zeiss  and  Seibert  is 
C-  Baker.  The  high  power  lenses  made  by  English  makers,  Powell  &  Leiand, 
Heck,  Ac,  are  excellent  in  quality,  and  where  expense  is  no  object  these  should 
certainly  be  procorcd. 
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!<.'3,  and  a  similar 
.iiilation  of  sections, 

-,  3  inches  x  i  inch. 

3  inches  ^  i  j4  inches. 

.^lasses,  %  inch  in  diameter. 

do,         \%  inch  diameter. 

.ur  use  when  Canada  balsam  is 

.  rci>laced  from  time  to  time  as  they 
■'\  to  have  at  least  these  numbers,  ir 
o  examine  the  various  morbid  tissues 


-}irig  six  or  a  dozen  slides,  and  a  cabinet  to 
s  11  dozen  slides,  should  be  obtained,  in  order 
IIS  may  be  kept  clean  and  well  arranged. 
..  slides  on  which  sections  are  mounted  should 
\"i  kept  flat,  and  in  trays,  not  boxes. 
,  '  iuth.    An  old  pocket  handkerchief  is,  perhaps,  the 
■:l  one  can  use. 

uf  bkck  lead  pencils— HB  and  HHHH. 
a  di>/,on  hthographic  pens. 
..  .11  b<jx  of  moist  water  colours,  with  brushes. 
L  L  ordinary  mounts  to  be  cut  into  drawing  cards. 
\  I  ii.kct  of  while  filter  papers. 
\  irufzing  microtome  (§  ^^,  p.  5 1). 

..1.  The  following  reagents,  which  should  be  in  one-ounce  glass- 

'i'LTcd  bottles.     These  marked  R  should  have  a  glass  rod  nearly 

^  li>n^'  as  the  bottle  fused  into  the  glass  stopper.     The  end  of  this 

.III  must  be  well  rounded,  not  pointed.     Those  marked  ff  should  be 

:i  wide-mouthed  glass-stoppered  bottles. 

REAGENTS  IN  GENERAL  USE. 
For  ilainii^  tissues  : — 
R.   Rinrier's  picra-cannme  staining  (laid  (J  77,  p.  55). 

Logwood  lUiniDg  fluid  (}  78,  p.  S9)- 
R.  Carmine      do.       do.    ||  79,  p.  60). 
Melh/IaniliDc  violet  (]  83,  p.  £4). 
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An  achromatic  condemer,  Powell  &  Leland's  oil  condenser,  or 
an  Abbe's  illuminator,  is  essential  when  micro-organ  isms  are  to  be 
studied. 

A  microscopic  paraffin  larop,  with  a  blue  glass  chimney,  or,  what 
answers  equally  well,  an  argand  gas  bumer  fitted  witli  the  blue  glass 
chimney.     (This  combination  may  be  obtained  for  about  7s.  6d.)' 

A  micrometer  eye-piece  and  a  sUge  micrometer. 

A  camera  lucida,  the  best  and  cheapest  of  which  is  made  by 
Nachet  of  Paris. 

80.  The  following  apparatus  will  also  be  required : — 

a.  A  razor  and  a  couple  of  scalpels,  similar  to  those  already  pro- 

cured.   <See§i.) 

b.  Three  or  four  strong  needles  firmly  set  in  hardwood  handles. 

These  should  be  quite  smooth,  free  from  rust,  the  point  per- 
fect, and  not  hooked  or  twisted. 

t.  A  couple  of  pairs  of  scissors;  one  pair  straight  and  probe- 
pointed,  the  other  pair  sharp-pointed  and  curved  on  the  flat 
Those  used  by  o[^thalmic  surgeons  answer  the  purpose  ad- 
mirably. 

d.  A  copper  liAer,  with  a  stem  about  three  and  three-quarter  inches 
long,  and  two  blades ;  one  about  t  inch  x  ^  inch,  and  the 
other  fi  inch  x  ^  inch.  The  stem  should  be  flat,  and  the 
blades,  continuous  with  it,  very  thin,  so  that  they  may  be  bent 
to  form  any  angle.  The  e<^es  must  be  perfectly  founded 
and  smooth. 

t.  Six  or  a  dozen  deep  watch  glasses. 

/  Two  or  three  test  glasses  and  half  a  dozen  test  tubes. 

f.  Half  a  dozen  white  earthenware  pint  basins,  and  three  or  four 
rounded  shallow  glass  trays  or  capsules.  (These  latter  are 
especially  useful  in  staining  tubercle  bacilli,  &c  They  may  be 
replaced  by  what  are  known  in  the  glass  trade  as  clock  glasses.) 

h.  Two  or  three  smalt  glass  tube  pipettes,  for  removing;  fluids  of 
various  kinds  from  the  edges  of  the  cover  glasses  after  sections 
have  been  mounted. 

>  A  small  electnc  lamp,  giviog  a  good  white  light,  is  now  nude,  which  uuwen 
tdmirablj  foi  iticrMCOpk  worL. 
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£   Several  goat  hair  pencils  for  cementing  slides,  and  a  simibr 
number  of  camel  hair  pencils  for  the  manipulation  of  sections, 
in  the  process  known  as  pencilling. 
J.    Six  dozen  glass  slides  with  ground  edges,  3  inches  x  i  inch. 
Four  da  da  do.  3  inches  n  i  j4  inches. 

Eight  dozen  extra  thin  circular  cover  glasses,  %  inch  in  diameter. 
Five  or  six  dozen      do.  da         i  %  inch  diameter. 

One  ounce  square  cover  glasses  for  use  when  Canada  balsam  is 
the  mounting  medium. 

These,  of  course,  may  be  replaced  from  time  to  time  as  they 
are  used,  but  it  is  well  to  have  at  least  these  numbers,  if 
the  student  intends  to  examine  the  various  morbid  tissues 
which  come  under  his  notice. 
k.  Labels  for  the  slides. 

/.   A  small  box  for  carrying  six  or  a  dozen  slides,  and  a  cabinet  to 

hold  the  above  ten  dozen  slides,  should  be  obtained,  in  order 

that  the  specimens  may  be  kept  clean  and  well  arranged. 

Ji.B. — The  slides  on  which  sections  are  mounted  should 

always  be  kept  flat,  and  in  trays,  not  boxes. 

m.  A  soft  linen  cloth.    An  old  pocket  handkerchief  is,  perhaps,  the 

best  cloth  one  can  use. 
n.  A  couple  of  black  lead  pencils — HB  and  HHHH. 
Haifa  dozen  lithographic  pens. 
A  small  box  of  moist  water  colours,  with  brushes. 
Some  ordinary  mounts  to  be  cut  into  drawing  cards. 
o.  A  packet  of  white  filter  papers. 
p.  A  freezing  microtome  (g  72,  p.  51). 

8L  The  following  reagents,  which  should  be  in  oneounce  glass- 
stoppered  bottles.  These  marked  R  should  have  a  glass  rod  nearly 
as  long  as  the  bottle  fused  into  the  gbss  stopper.  The  end  of  this 
rod  must  be  welt  rounded,  not  pointed.  Those  marked  ff  should  be 
in  wide-mouthed  glass-stoppered  bottles. 

REAGENTS  IN  GENERAL  USE. 
For  staming  tissues  : — 
R.   Raniriei's  picro-onnine  staining  Raid  (}  77,  p.  55).  - 

Logwood  staining  flaid  (§  7S,  p.  59). 
R.   Carmine       do.        do.     (g  79,  p.  60). 
Mctbrkniliae  violet  (J  81,  p.  64). 
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X.  Iodine  ■tainini'  Hold  {%  83,  p.  66). 

Eoune  ^  */.  MlutiOD  (g  So,  p.  61). 

Kenftui't  eotiiuted  hEinaioiylic  elycerine  (|  81,  p.  61). 
If.  Otmicacid  }i  'I^kAmkid,  in  bottle  covered  with  bnjwo  paper  (|S6  p.  67). 
Other  reagent* : — 

Acetic  acid,  i  to  4  (g  100,  p.  74). 
fi.  Glacial  acetic  add  (g  too,  p.  74}. 
Jf.  Caustic  potaih  40  */g  lolutiun  {|  loi,  p.  74). 

Ether  (8  101.  p.  74). 

Chloiofonn  ({  102,  p.  74). 

Stroi^  wnmoniB  (for  fungi,  &c.). 

Saturated  solution  of  oxalic  acid  (g  Si,  p.  66). 
a.  Neutral  laline  solution  {^  '/,  sotutioo  of  common  salt)  (g  34,  p.  31). 

Bicarbonate  of  soda,  5  '/,  solution  (g  103,  p.  75). 

Absolute  alcohol  (g  104,  p.  75). 

Oil  of  cloves  tS  104,  p.  75)- 

MOUNTING  FLUIDS. 
X.  Famnt'i  solution  (g  106,  p.  77). 
X.  Glycerine  (g  105,  p.  76). 
X.  Iodine  mouotine  fluid  (g  83,  p.  66). 
X.  Canada  balsam,  or  dammar  mounting  fluid  (g  loS,  p.  78). 

CEMENTS. 
H'.  French  glue,  gold  liie,  01  a  solution  of  indiambber  or  gelatine  (g  1 13,  p.  So). 
(T.  Zinc  white  cement  ^  iti,  p.  79). 
ff.  Benzole  (g  113,  p.  So). 

Larger  bottles  containing — 
Meihytaied  spirit. 
Distilled  water. 

SPECIAL  REAGENTS. 
For  itainiog  : — 
Aniline  blue  black  (g  87,  p.  68). 
Gentian  violet  (g  88,  p.  69) ;  Mogenu  (g  89,  p.  69) ;  or  fiichsio  tolution, 

(g  9*.  P-  70). 
Bismarck  brown,  chrysoidin  or  methylene  blue  solutions  (g  94,  p.  71,  //  lef.). 
Iodine  green  (g  85,  pL  67). 
Other  aniline  dyes  : '  — 
Gold  chloride  i4  °l,  solution  in  distilled  water  (g  97,  p.  71). 
Silver  nimie  }i  'I,  solution  in  distilled  waler  <g  98,  p.  73)  (lor  tumours,  &c). 
The  bottles  in  which  these  two  reagents  are  kept  should  be  carefully 

covered  with  broum  paper. 
Other  reagents ; — 
Nitric  acid,  I  in  4  distilled  water  (g  69,  p.  49). 
Tuipeniine  (g  104,  p.  75). 
X.  Camphor  mounting  fluid  (|  107,  p.  77). 

<  Those  who  take  an  interest  in  special  stains  ate  referred  to  a  hill  description 
of  the  various  aniline  dyes  in  Dr.  Hei>eage  Gibbes's  "  Practical  Histology  and 
Pathology." 
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Directions  for  working  with  the  Microscope. 

32.  Take  out  the  draw-tube  and  screw  on  the  No.  3  or  ODe-inch 
objective,  use  the  No.  3  eye-piece  and  close  the  telescopic  tube,  wipe 
the  two  ends  of  the  ocular  with  a  piece  of  soft  chamois  leather,  or  a 
silk  handkerchief,  using,  if  the  glasses  are  greasy,  a  little  weak 
ammonia ;  then  bring  the  lens  nearly  down  to  the  level  of  the  stage, 
and  illuminate  the  field  by  reflecting  the  light  upwards,  by  means  of 
the  sub-stage  mirror,  through  a  large  aperture  of  the  diaphragm.  The 
best  light  to  use  is  that  taken  from  the  north,  reflected  from  a  bank 
of  white  cloud ;  for  night-work,  a  lamp  as  already  dcsrribed  must  be 
used.  It  was  su^ested  to  me  that  a  screen  of  white  tissue  paper 
placed  before  the  lamp  would  modify  both  light  and  heat  I  tried 
this,  and  the  results  were  excellent.  An  opal  globe  serves  the  same 
purpose.  If  any  specks  arc  visible  against  the  bright  field,  turn  the  eye- 
piece, and  if  the  specks  move,  they  are  on  the  eye-piece  and  not  on  the 
objective.  If  there  is  simply  blurring  or  cloudiness  of  the  field,  the  objec- 
tive is  dirty,  and  sliould  be  cleaned.  Having  placed  a  slide  on  the  stage, 
gradually  draw  the  tube  upwards,  or  work  it  upwards  with  the  coarse 
adjustment;  at  the  same  time  move  the  slide  over  the  stage  with  the  left 
hand,  and  look  down  the  tube,  until  the  specimen  becomes  visible. 
Then  with  the  line  adjustment  bring  the  object  accurately  into  focus. 

By  commencing  with  low  powers  near  the  stage  (about  a  quarter  of 
an  iiKh  away)  there  is  less  danger  of  bringing  a  very  low  power,  say  a 
two  or  four  inch  objective,  down  on  the  slide. 

In  all  cases,  the  general  features  of  the  object  should  be  first  care- 
fully studied,  as  much  is  to  be  learned  from  such  a  study,  which  can 
only  be  made  under  the  low  power. 

Place  in  the  centre  of  the  field  any  part  of  the  object  which  is  to  be 
further  examined,  and  screw  on  the  high  power  lens,  or  turn  round 
the  arm  of  the  nose-piece  to  which  the  high  power  lens  is  screwed. 
Centre  a  smalt  aperture  of  the  diaphragm.  The  lens  is  now  placed 
at  a  distance  of  a  quarter  of  an  inch  from  the  stage,  and  is  gradually 
brought  dawn  by  means  of  the  coarse  adjustment  to  the  point  at  which 
the  outline  of  the  specimen  may  be  clearly  seen  (the  directions  given 
above  as  to  looking  through  the  microscope  whilst  the  object  is  being 
focussed  still  being  borne  in  mind)  j  then  focus  more  carefully  with 
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may  be  cleaned  in  large  quantities,  left  in  water  in  a  covered  vessel, 
and  dried  as  they  are  required  for  use. 

88.  Mdhod  of  applying  a  cover  glass. — Take  a  cover  glass  by  the 
edges  between  the  forefinger  and  thumb  of  the  left  hand.  Allow 
Ihe  edge  to  the  left  to  come  in  contact  with  (he  left  edge  of  the  drop 
of  mounting  fluid.  Then  with  a  needle  held  under  the  right  hand, 
and  under  Ihe  right  edge  of  the  cover,  allow  it  to  descend  slowly, 
taking  care  that  it  drives  the  fluid  evenly  before  it  and  encloses  no 
air  bubbles.  If  this  cover  is  perfectly  clean,  the  operation  is  readily 
performed,  but  if  it  is  at  all  dirty,  a  considerable  crop  of  air  bubbles 
is  sure  to  result,  though  the  greatest  care  be  uken.  Any  air  bubbles 
in  the  mounting  medium  should  be  carefully  removed  with  the  point 
of  a  needle  before  the  cover  glass  is  applied. 

Examination  of  Fresh  Tissues. 

SI.  For  the  pathologist,  even  more  than  for  (he  student  of  histology) 
it  is  necessary  to  examine  tissues  in  a  fresh  condition.  In  making  such 
examinations  the  tissues  must  be  bathed  in  a  medium  which  will  not 
change  either  the  appearances  or  the  vital  properties  of  their  various 
elements  more  than  is  absolutely  necessary.  Such  media  are  called 
neutral,  normal,  or  indifferent  Where  possible,  tissue  elements  should 
be  examined  io  the,  fluid  in  which  they  arc  normally  bathed.  Pus, 
blood,  &c,  always  contain  sufhcient  fluid  to  allow  of  the  corpuscles 
being  easily  mounted ;  and  when  mounted,  the  corpuscles  remain 
Gom|)aratively  unchanged,  until  the  quality  of  the  fluid  is  altered  by 
evaporation,  or  until  the  altered  temperature  begins  to  tell  upon  them. 
Where  larger  sections  or  fragments  are  to  be  examined,  it  is  necessary 
to  extemporise  a  neutral  medium  in  which  to  bathe  the  tissue.  In 
the  case  of  gland  tissue,  nerve  fibrils,  splenic  pulp,  and  other  like 
delicate  and  unstable  tissues,  such  a  fluid  is  essential  Any  of  the 
following  fluids  may  be  used : — 

I.  Aqueous  humour  taken  from  the  anterior  chamber  of  the  eye  of 
a  newly  killed  ox,  by  puncturing  the  cornea  with  a  triangular  knife. 
This  of  course  is  available  only  in  small  quantities. 

3.  Serous  fluids,  such  as  that  taken  from  the  pericardial  sac  (which 
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is  always  procurable  in  the  post  merUm  room),  or  amniotic  fluid, 
which  is  not  so  readily  obtained. 

3.  To  either  of  these  serous  fluids  iodine  may  be  added  to  fonn 
iodised  serum.     It  is  prepared  by  adding 

I  part  tincture  of  iodine  to 
100  parts  of  the  serous  fluid. 
To  each  ounce  of  the  fluid  add  a  couple  of  drops  of  carbolic  acid, 
and  filter.     This  fluid  may  be  kept  for  some  time,  but  should  be  pre- 
pared fresh  whenever  opportunity  occurs.     Its  disadvantages  are  that 
it  alters  the  tissues  slightly,  and  stains  them  yellow. 

4.  Salt  solution. — Three-quarters  per  cent  solution  of  sodium  chlo- 
ride is  to  all  intents  and  purposes  a  neutral  solution,  and  is  the  most 
convenient  of  all ;  in  addition  to  which  it  alters  the  tissues  but 
slightly.  It  is  prepared  by  heating  sodium  chloride  to  redness ;  cool- 
ing it  over  sulphuric  acid,  and  dissolving  7^  parts  by  weight  in  1000 
parts  by  measure  of  distilled  water. 

89.  Tissues  teased  out  in  any  of  the  above  fluids,  and  then  mounted 
in  them,  retain  their  normal  appearance  and  structure  to  a  very  great 
extent  and  for  a  sufficient  length  of  time  to  allow  of  a  careful  exami- 
nation. To  tease  out  a  tissue  snip  off  a  small  fragment  with  the 
curved  scissors,  put  it  on  a  clean  glass  slide  with  a  small  quantity  of 
the  neutral  fluid  ;  then  with  one  of  the  needles  fix  the  piece  of  tissue 
at  one  margin,  and  with  the  other  tear  olT  small  fragments ;  these 
smaller  fragments  are  fixed  with  one  needle,  and  torn  with  the  other  in 
just  the  same  manner,  until  they  are  small  enough  for  the  purposes  of 
examination.  Put  on  a  cover  glass,  and  then  pbce  on  the  stage  of 
the  microscope.  In  this  operation  a  simple  or  dissecting  microscope 
will  proved  of  great  assistance.  This  may  be  easily  extemporised  from 
the  bull's  eye  condenser  by  fitting  a  ring  of  blackened  cardboard  into 
the  brass  frame  on  the  plane  surface  of  the  condenser.  It  is  used  as  a 
simple  lens,  leaving  it  attached  to  the  body  of  the  microscope,  or 
fastening  it  to  any  upright  bar,  say  of  a  retort  stand.  {The  perforated 
cardboard,  the  student  will  know,  acts  as  a  diaphragm.) 

86.  The  salt  solution  is  also  used  in  the  {wocess  known  as  "pencil- 
ling."   A  thin  section  of  Uie  tissue  cut  fresh  and  pbced  on  a  glass 
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slide  is  covered  vith  the  fluid,  and  then  beaten  with  a  camel  hair 
pencil.  In  the  case  of  a  section  of  a  lymphatic  gland,  the  cells,  by 
this  method,  are  set  free  from  the  network  of  delicate  tissue  in  which 
they  lie,  and  the  different  elements  may  be  examined. 

A  ^milar  result  may  be  more  effectually  obtained  by  shaking  the 
section  in  a  test  tube  containing  a  quantity  of  the  salt  solution. 

87.  Lastly,  thin  sections  of  fresh  tissues  should  always  be  examined 
both  unstained  and  stained. 

To  make  a  section  of  most  fresh  tissues  with  an  ordinary  razor  is  a 
matter  of  very  great  difficulty,  and  in  its  place  a  Valentine's  knife  is 
roost  frequently  used.  This  instrument  is  set,  to  cut  sections  of  a 
certain  thickness,  between  its  two  parallel  blades ;  it  is  first  drawn  by 
a  single  movemtnt  through  the  organ  of  which  a  section  is  to  be  made, 
then  suddenly  turned,  and  a  sharp  cut  made  at  a  considerable  angle 
to  the  first  cut,  so  as  to  separate  the  section  from  the  tissue.  The 
blades  are  then  unscrewed  under  water  (it  is  best  to  use  the  saline 
solution  in  which  to  manipulate  the  sections  so  made),  and  the 
section  is  transferred  to  a  slide. 

S8.  To  transfer  to  the  slide,  always  have  plenty  of  water  in  the 
basin.  Take  the  slide  in  the  left  hand,  and  plunge  it  into  the  water 
in  such  a  position  that  its  under  surface  forms  an  angle  of  about  6o' 
with  the  table ;  by  moving  the  slide  gently  in  the  water  the  section  is 
brought  from  the  bottom  of  the  basin  (if  it  has  sunk) ;  then,  with  a 
needle  in  the  right  hand,  gently  draw  one  edge  of  the  section  on  to 
the  slide,  fix  it  there,  and  withdraw  the  slide  from  the  water  when  the 
part  of  the  section  last  in  the  water  is  floated  out  on  to  the  slide. 
The  slide  is  now  turned  round,  and  the  margin  which  was  first  fixed 
may  be  floated  out  in  the  same  way ;  and  underlying  or  overlapping 
edges  are  similarly  treated  until  the  section  is  spread  out,  perfectly 
flat,  on  the  glass  slip. 

Remember  in  doing  this  (r)  to  draw  the  margin  a  little  beyond  the 
centre  of  the  slide  when  fixing  the  first  edge,  in  order  that  the  section 
may  be  near  the  centre ;  and  (3)  after  fixing  the  edge  with  the  needle, 
not  to  touch  the  section  with  the  needle  again,  but  to  trust  entirely  to 
the  movement  in  the  water  to  spread  out  the  crumpled  edges.      Put 
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is  alvays  procurable  in  the  post  mortem  room),  or  amniotic  fluid, 
which  is  not  so  readily  obtained. 

3.  To  either  of  these  serous  fluids  iodine  may  be  added  to  form 
iodised  itntm.    It  is  prepared  by  adding 

I  part  tincture  of  iodine  to 
100  parts  of  the  serous  fluid. 
To  each  ounce  of  the  fluid  add  a  couple  of  drops  of  carbolic  acid, 
and  Alter.     This  fluid  may  be  kept  for  some  time,  but  should  be  pre- 
pared fresh  whenever  opportunity  occurs.     Its  disadvantages  are  that 
it  alters  the  tissues  slightly,  and  stains  them  yellow. 

4.  Salt  solution. — Three-quarters  per  cent,  solution  of  sodium  chlo- 
ride is  to  all  intents  and  purposes  a  neutral  solution,  and  is  the  most 
convenient  of  all ;  in  addition  to  which  it  alters  the  tissues  but 
slightly.  Il  is  prepared  by  heating  sodium  chloride  to  redness ;  cool- 
ing it  over  sulphuric  acid,  and  dissolving  7^  parts  by  weight  in  tooo 
parts  by  measure  of  distilled  water. 

85.  Tissues  teased  out  in  any  of  the  above  fluids,  and  then  mounted 
in  them,  retain  their  normal  appearance  and  structure  to  a  very  great 
extent  and  for  a  sufficient  length  of  tiuic  to  allow  of  a  careful  exami- 
nation. To  tease  out  a  tissue  snip  olT  a  small  fragment  with  the 
curved  scissors,  put  it  on  a  clean  glass  slide  with  a  small  quantity  of 
the  neutral  fluid ;  then  with  one  of  the  needles  fix  the  piece  of  tissue 
at  one  margin,  and  with  the  other  tear  ofl'  small  fragments ;  these 
smaller  fragments  are  flxcd  with  one  needle,  and  torn  with  the  other  in 
just  the  same  manner,  until  they  are  small  enough  for  the  purposes  of 
examination.  Put  on  a  cover  glass,  and  then  place  on  the  stage  of 
the  microscope.  In  this  operation  a  simple  or  dissecting  microscope 
will  proved  of  great  assistance.  This  may  be  easily  extemporised  from 
the  bull's  eye  condenser  by  fitting  a  ring  of  blackened  cardboard  into 
the  brass  frame  on  the  plane  surface  of  the  condenser.  It  is  used  as  a 
simple  lens,  leaving  it  attached  to  the  body  of  the  microscope,  or 
fastening  it  to  any  upright  bar,  say  of  a  retort  stand.  (The  perforated 
cardboard,  the  student  will  know,  acts  as  a  diaphragm.) 

86.  The  salt  solution  is  also  used  in  the  process  known  as  "  pencil- 
ling,"   A  thin  section  of  the  tissue  cut  fresh  and  placed  on  a  glass 
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slide  is  covered  with  the  fluid,  and  then  beaten  with  a  camel  hair 
pendL  Id  the  case  of  a  section  of  a  lymphatic  gland,  the  cells,  by 
this  method,  are  set  free  from  the  network  of  delicate  tissue  in  which 
they  lie,  and  the  difl'erent  elements  may  be  examined. 

A  similar  result  may  be  more  effectually  obtained  by  shaking  the 
section  in  a  test  tube  containing  a  quantity  of  the  salt  solution. 

37.  Lastly,  thin  sections  of  fresh  tissues  should  always  be  examined 
both  unstained  and  stained. 

To  make  a  section  of  most  fresh  tissues  with  an  ordinary  razor  is  a 
matter  of  very  great  difficulty,  and  in  its  place  a  Valentine's  knife  is 
most  frequently  used.  This  instrument  is  set,  to  cut  sections  of  a 
certain  thickness,  between  its  two  parallel  blades  j  it  is  first  drawn  by 
a  litigle  Ptffiranint  through  the  organ  of  which  a  section  is  to  be  made, 
then  suddenly  turned,  and  a  shaq)  cut  made  at  a  considerable  angle 
to  the  first  cut,  so  as  to  separate  the  section  from  the  tissue.  The 
blades  are  then  unscrewed  under  water  (it  is  best  to  use  the  saline 
solution  in  which  to  manipulate  the  sections  so  made),  and  the 
section  is  transferred  to  a  slide. 

88.  To  transfer  to  the  slide,  always  have  plenty  of  water  in  the 
basin.  Take  the  slide  in  the  left  hand,  and  plunge  it  into  the  water 
in  such  a  position  that  its  under  surface  forms  an  angle  of  about  6o* 
with  the  table;  by  moving  the  slide  gently  in  the  water  the  section  is 
brought  from  the  bottom  of  the  basin  (if  it  has  sunk) ;  then,  with  a 
needle  in  the  right  hand,  gently  draw  one  edge  of  the  section  on  to 
the  slide,  fix  it  there,  and  withdraw  the  slide  from  the  water  when  the 
part  of  the  section  last  in  the  water  is  floated  out  on  to  the  slide. 
The  slide  is  now  turned  round,  and  the  margin  which  was  first  fixed 
may  be  floated  out  in  the  same  way ;  and  underlying  or  overlapping 
edges  are  similarly  treated  until  the  section  is  spread  out,  perfectly 
flat,  on  the  glass  slip. 

Remember  in  doing  this  (i)  to  draw  the  margin  a  little  beyond  the 
centre  of  the  slide  when  fixing  the  first  edge,  in  order  that  the  section 
may  be  near  the  centre ;  and  (2)  afler  fixing  the  edge  with  the  needle, 
not  to  touch  the  section  with  the  needle  again,  but  to  trust  entirely  to 
the  movement  in  the  water  to  spread  out  the  crumpled  edges.     Put 
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on  a  cover  glass  (g  33,  p.  31),  and  examine.     A  second  section  is  to 
be  stained. 

The  best  suins  for  these  Tresh  specimens  are  picro<annine  (§  77, 
p.  ss) ;  methylaniline  violet  (§  82,  p.  64) ;  magenta  (§  89,  p.  69) ; 
methylene  blue  (g  94,  p.  71);  aniline  blue  black  for  nerve  cells 
(Beran  Lewis),  (§  87,  p.  68);  and  osmic  acid  (§86,  p.  67).  Mount  in 
glycerine  (§  105,  p.  76) ;  Farrant's  solution  (§  106,  p.  77) ;  or  Canada 
balsam  (g  108,  p.  78). 

89.  A  number  of  fiesh  sections  may  be  made  in  a  few  minutes  by 
means  of  Cathcait's  microtome  (g  72,  p.  51).  A  drop  of  gum  is 
nearly  frozen,  then  a  thin  slice  of  the  tissue  to  be  cut  is  placed  on 
this,  a  little  more  gum  is  painted  round  the  edges,  the  tissues  are 
frozen  just  firm  enough  to  cut  easily;  make  sections  and  mount. 
This  is  an  extremely  satisfactory  way  of  making  a  microscopic  exami- 
nation in  the  post  meriem  room,  as  sections  so  made  are  thin  enough 
to  be  mounted  and  stained  for  a  more  complete  examination  at  a 
later  period,  though  of  course  they  do  not  remain  unaltered  for  an 
indefinite  time. 

Injection  of  Tissues, 
In  particular  researches  it  is  often  necessary  to  inject  organs  or 
tissues  before  they  are  cut  up  or  hardened.  In  making  such  in- 
jections it  is  to  be  remembered  that,  in  the  majority  of  cases,  the 
patient  has  been  dead  for  twenty-four  hours,  and  that  not  only  have 
the  tissues  undergone  considerable  structural  changes  during  that 
dme,  but  have  become  considerably  lowered  in  temperature.  For 
these  reasons,  a  gelatine  injection  fluid  cannot  be  forced  into  the 
smaller  ramifications  of  the  blood-vessels,  unless  certain  precautions 
are  observed  to  prevent  the  too  rapid  solidification  of  the  gelatine. 
The  tissues  must  be  slightly  heated  throughout  up  to  100°  F.,  or 
38 1^*  C.  In  some  cases  such  an  elevation  of  temperature  might  give 
rise  to  considerable  alterations  in  the  tissues,  especially  where  there 
is  much  epithelium,  which  has  already  become  somewhat  changed 
during  the  period  that  has  elapsed  since  death ;  and  here  it  is  neces- 
sary to  use  what  may  be  spoken  of  as  a  cold  injeetitm,  or  one  which  is 
fluid  at  the  ordinary  temperature. 
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40.  Cold  Irtjtdien  mmd.  Nit.  i.—Ruhardsotis  Blue. 
Take  of 

a.  Feme  sulphate   .        .        .       lo  grains. 
Distilled  water    .        .        .         i  ounce — dissolve. 

Take  of 

b.  Ferrocyanide  of  potassium         32  grains. 
Distilled  water    .        .         .         i  ounce — dissolve. 

Take  of 

(.  Water a  ounces. 

Glycerine     .        .        .        .         i  ounce. 

Alcohol  ....  I  ounce — mix  thoroughly. 
Add  the  iron  solution  gradually  to  the  ferrocyanide  solution,  keeping 
the  mixture  well  shaken  in  a  bottle.  A  beautiful  greenish  blue  fluid 
is  the  resulL  Add  t  and  shake  vigorously.  This  may  be  kept  always 
ready  for  use.  Before  injecting,  however,  it  is  safer  to  give  the  bottle 
anolher  good  shaking.  This  injection  is  so  fine  that  it  may  be  used 
for  injecting  the  smallest  capillary  blood-vessels.  For  instance,  in  a 
leg  amputated  for  a  circular  ulcer,  this  injection,  forced  into  the  tibial 
vessels,  passes  readily  into  the  vascular  loops  near  the  surface  of  the 
uker,  giving  it  a  blue  colour,  where  before  the  injection  there  was 
a  raw  red  appearance. 

4L  Cold  Injection,  No.  2. 

Soluble  Prussian  blue  is  also  a  very  convenient  form  of  cold  in- 
jecting fluid.     Buy  the  Prussian  blue  ready  prepared.     Take  of 
Soluble  Prussian  blue  ....  2  parts. 

Distilled  water loo  pans. 

Dissdve  the  Prussian  blue,  and  add  a  few  drops  of  hydrochloric  or 
acetic  add  before  injecting. 

After  injection  the  organ  is  to  be  plunged  into  weak  methylated 
sfNtit  (equal  parts  of  spirit  and  water),  to  which  a  few  drops  of  hydro- 
chloric add  have  been  added ;  it  is  left  in  this  for  twentj-four  hours, 
after  which  it  may  be  cut  up  and  the  hardening  process  continued,  or 
it  may  be  hardened  from  the  first  in  Miiller's  fluid  (S  55.  P-  44).  or 
pkric  add  {%  63,  p.  47).  When  sections  of  these  are  made,  they 
sboold  again  be  washed  in  weak  acid  and  mounted  in  camphor 
g  fiuiil  (^  107,  p.  77),  or  in  Canada  balsam  (?  108,  p.  78). 
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42.  Rutherford  mentioiis  two  injection  masses  recommended  by 
Ludwig,  which  appear  to  promise  well ;  but  the  writer  has  had  no 
experience  of  their  use. 

The  first  of  them  is  used  for  injecting  the  bile  ducts.  Aspbaltc 
is  dissolved  in  chloroform  and  Uttered.  The  special  advantage  of 
this  fluid  is  "  that  chloroform,  being  an  extremely  mobile  fluid,  flows 
readily  along  the  vessels,  and  that  it  readily  evaporates  and  leaves 
them  filled  by  a  solid  black  mass." 

The  second,  "  a  solution  of  alcannin,  in  turpentine  or  in  chloroform, 
is  used  by  Ludwig  for  injecting  lymphatics.  The  solution  is  of  a 
bright  red  colour.  Both  the  turpentine  and  the  chloroform  flow 
readily.  When  the  latter  is  employed  the  chloroform  evaporates,  and 
leaves  the  alcannin  in  the  vessels." 

48.  Nitrate  of  silver  cannot  as  a  rule  be  employed  by  the  patho- 
logist as  an  injection,  as  the  tissues  are  dead  before  he  can  deal 
with  them,  and  nitrate  of  silver  does  not  act  at  all  readily  upon 
dead  tissues.  In  the  case  of  tumours,  however,  which  may  be 
obtained  as  soon  as  removed,  thin  slices  of  the  tissue  may  be 
injected  by  absorption.  Thin  sections  are  placed  io  a  half  per 
cent  solution  of  nitrate  of  silver  (g  98,  p.  73),  and  left  for  twelve 
hours.  They  are  then  transferred  to  a  solution  of  equal  ports  of 
methylated  spirit  and  glycerine.  The  sections  should  be  mounted 
in  glycerine. 

44.  The  following  solutions  are  solid  at  ordinary  temperatures,  and 
can  only  be  used  in  the  case  of  animals  newly  lulled  or  where  the 
organs  can  be  warmed  to  blood-heat. 

Carmine  Gdatine  InjeOion  Mass. 
Take  of 
a.  Carmine  (pure)      ...  4  parts  by  weight 

Liq.  ammonia        ...  8  parts  by  measure. 

Distilled  water       ...        50  parts  by  measure. 
Put  the  carmine  in  a  mortar,  and  pour  on  the  ammonia,  when  an 
almost  black  paste  will  be  formed  if  the  carmine  is  pure;  pour  00 
the  water,  and  set  the  solution  aside  to  filter. 
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b.  Take  of  pure  gelatine  (Cox  and  Coignet's)  lo  parts  by  weight, 
place  in  a  narrow  glass  jar,  and  add  sufficient  distilled  water  to  cover 
it ;  allow  it  to  stand  until  all  the  water  is  absorbed,  and  the  gelatine 
is  thoroughly  softened. 

Warm  solution  (u)  in  an  earthenware  jar  or  basin,  placed  in  a  pan 
of  water  (kei^t  nearly  boiling  on  a  gas  jet  or  near  the  fire),  and  add 
the  gelatine;  stir  thoroughly,  and  add  a  ten  per  cent  solution  of 
acetic  add,  drop  by  drop,  until  the  alkalinity  of  the  ammonia  is 
neutralised  and  the  fluid  even  slightly  acid. 

The  point  at  which  this  lakes  place  will  be  recognised  by  the  fact 
that  the  pungent  odour  of  the  ammonia  is  gradually  lost,  and  that  of 
acetic  acid  substituted,  and  also  that  a  precipitation  of  the  carmine 
takes  place,  when  the  fluid  loses  its  bright  carmine  transparent  colour 
and  turns  to  a  dull  brownish  red.  In  order  to  keep  this  solution, 
a  small  quantity  of  salicylic  acid  may  be  added  to  the  warmed  mass. 
After  injection  with  this  fluid,  keep  the  oigan  for  twenty-four  hours 
in  equal  parts  spirit  and  water,  to  which  some  acetic  or  hydrochloric 
acid  (i  part  to  loo)  has  been  added.  Then  con^nue  hardening  as 
directed  (§  54,  p.  44),  with  spirit. 

45.  Seluik  Prussian  Slue  and  Gdairne  Injection  Mass. 

a.  Take  of  soluble  Prussian  blue  5  parts  by  weight. 

Distilled  water      .        .      60  parts  by  measure. 
Dissolve  thoroughly,  add  gelatine  mass  {b  of  carmine  gelatine  mass), 
warm  in  the  same  manner,  and  add  the  salicylic  acid.     Harden  the 
tissues  as  directed  for  the  carmine  gelatine  injection. 

In  these  injections  the  pigment  Is  soluble  in  alkaline  solutions,  but 
when  the  acid  is  added,  it  is  precipitated,  and  hence  cannot  diffuse 
through  the  tissues,  whilst  the  gelatine  still  keeps  it  in  a  state  of  ex- 
ceedingly fine  division.  This  form  of  injection  has  this  very  great 
advantage  over  the  fluid  injections,  that  it  keeps  the  vessels  distended, 
as  the  gelatine  is  rapidly  hardened  by  the  action  of  the  alcohol,  and 
b  not  driven  out  when  the  injection  tube  is  withdrawn  next  day. 

46.  A  solution  of  gelatine  prepared  as  above,  but  without  the 
colouring  material,  is  also  an  extremely  good  distending  mass.  It  is 
perfectly  clear,  but  ukes  on  stains,  especially  carmine,  very  readily. 
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47.  ThUrseh't  Transparent  YcUom  Injection,  which,  according  to 
Frey,  requires  a  considerable  amount  of  care  to  be  exercised  in  its 
preparation,  is  made  as  follows : — Take  of 

a.  Chromate  of  potash     .        ,        .         i  part. 

Water ii  parts— dissolve. 

*.  Nitrate  of  lead     .        .        .        .         i  part 

Water ii  parts — dissolve. 

Mix  I  part  of  a  with  4  parts  of  a  concentrated  solution  of  gelatine 
(made  by  washing  good  gelatine  for  an  hour  with  distilled  water,  and 
then  soaking  for  twenty-four  hours  in  enough  distilled  water  to  cover 
the  gelatine;  heating  this  gently  over  a  water  bath,  and  filtering 
throt^h  clean  white  flannel;  this  should  be  done  each  time  the 
injection  mass  is  prepared)  in  a  porcelain  jar.  In  a  second  jar  mix 
2  parts  of  b  with  4  parts  of  the  gelatine  mixture.  Carefully  mix  these 
two  gelatine  masses  at  a  temperature  of  from  25'  to  32°  C,  stirring 
rapidly  with  a  glass  rod ;  then  heat  in  a  water  bath  to  about  from 
70°  to  too"  C.  for  an  hour,  and  filter  through  BanneL  In  order  to 
prevent  the  formation  of  a  sediment,  a  further  heating  and  filtering 
may  be  necessary. 

Injeeting  Apparatus. 

48.  1.  Cannulx  of  different  sizes,  which  are  generally  made  of  brass. 
The  cannula  should  have  a  projecting  rim  near  the  nozzle,  so  that 
when  tied  it  cannot  slip  out  of  the  vessel ;  there  should  also  be 
a  cross-bar,  to  which  the  threads  may  be  fixed  after  tying  round  the 
rim.  This,  of  course,  acts  as  a  further  preventive  to  the  slipping  out 
of  the  cannula. 

For  very  small  cannula,  glass  tubing  drawn  out  and  cut  beyond  the 
thinnest  part,  so  as  to  form  a  bulb,  may  be  substituted  for  the  brass. 
Notch  the  glass  with  a  fine  triangular  file,  and  then  round  off  the 
edges  in  a  blow-pipe  flame. 


II.  (ii,)  A  syringe  of  considerable  size;  or 

{t.)  A  constant  pressure  apparatus. 

III.  A  piece  of  brass  tubing  with  a  stopcock. 
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All  the  cannulse  are  made  so  that  they  will  fit  on  to  one  eod  of  this 
tube.  An  adapter  of  indiarabber  tubing  may  be  used  for  the  glass 
cannube.  The  other  end  receives  either  the  nozzle  of  the  syringe  or 
the  tube  from  the  constant  pressure  apparatus. 

49.  Selea  the  nozzle  which  appears  to  be  about  the  size  of  the 
vessel  to  be  injected.  Make  an  oblique  inci^on  into  the  vessel,  and 
push  in  the  cannula ;  pass  a  piece  of  thin  but  strong  twine  around  the 
vessel  and  the  cannula,  and  tie  Grmly,  drawing  the  tube  back  until 
the  rim  comes  against  the  knot ;  make  a  second  knot,  and  pass  the 
two  ends  of  the  twine  around  the  transverse  bars  on  the  tube,  and 
make  them  fast  Into  the  open  tube  drop  the  injection,  drop  by 
drop,  until  it  is  full ;  put  in  the  stop-cock  tube  with  the  tap  open ;  fill 
it  in  the  same  way,  and  turn  the  tap  olf.  If  the  syringe  is  used,  it 
should  be  of  such  a  size  that  it  *ill  hold  from  four  to  six  ounces. 
Fill  with  the  injection  fluid,  and  then  turn  the  nozzle  upwards,  drive 
the  piston  up  gently,  until  all  air  bubbles  are  expelled  and  only  the 
fluid  comes.  Open  the  stop-cock  and  allow  the  fluid  to  drop  in  as 
before ;  when  the  tube  is  filled,  put  in  the  nozzle  of  the  syringe  and 
slowly  rotate  the  handle  of  the  piston,  and  force  home,  gradually 
driving  the  injection  into  the  vessels.  This  cannot  be  done  too  sioivfy 
atid  steadily.  The  syringe  may  have  to  be  filled  several  times,  and 
each  time  the  same  routine  must  be  gone  through  in  order  to  keep 
out  air  from  the  vessels. 

60.  In  place  of  the  syringe,  the  constant  pressure  apparatus  may 
be  used  with  advantage,  as  by  it  the  pressure  may  be  graduated  to 
a  nicety,  and  the  injection  may  be  made  as  slowly  as  is  wished. 
Ludwig's  mercury  pressure  apparatus,  or  some  modification  of  it,  is 
usually  employed ;  but  Stirling's  water  pressure  apparatus  is  perhaps 
at  once  the  cheapest,  the  most  readily  made,  and  quite  as  convenient 
as  any.  It  is  constnicted  as  follows : — Get  a  large  wide-mouthed 
bottle  and  a  smaller  one.  Have  these  well  fitted  with  corks.  In  the 
larger  cork  bore  four  holes,  and  in  the  smaller  one,  twa  Into  two  of 
the  four  hoJes  in  the  larger  cork  fit  two  straight  tubes,  one  passing 
ncariy  to  the  bottom  of  the  bottle,  the  other  passing  for  a  distance  of 
half  ao  inch  only  through  the  cork.  On  this  latter  tube  should  be  a 
stop-cock,  and  fitted  above  it  is  a  mercurial  manometer  by  which  the 
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pressure  is  to  be  measured.     This  consists  simply  of  a  Sattoied 
S-shaped  tube  turned  through  a  right  angle,  one  bend  of  which 


"'^W' 


Fic.  a.— Consianl  |>rc5sute  apparatus  ai  described.  The  founh  tube, 
wilh  Klop-cock  for  allowing  ingrcsi  and  egress  of  air,  not  represented  in 
the  diagram. 

is  filled  with  mercury.     Behind  this  tube  is  placed  an  index  board 

marked  off  in  quarter  inches  or  centimetres.     Into  the  other  holes 
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fit  a  couple  of  tubes  bent  at  right  angles,  each  passing  through  the 
cork  and  projecting  into  the  bottle  for  about  half  an  inch,  one  of 
them  having  a  stop<ock  on  the  horizontal  part  of  the  tube.  Into  the 
two  holes  in  the  smallei  cork  are  fitted  bent  tubes,  one  of  which 
passes  to  the  bottom  of  the  bottle,  the  other  passing  in  for  only  half 
an  inch.  A  tin  cylinder  holding  a  couple  of  pints  or  more  of  water 
is  bung  over  a  pulley  fixed  to  the  ceiling  of  the  room  by  means  of  a 
cord.  It  can  be  raised  or  lowered  at  pleasure.  An  indiarubber  tube 
is  carried  from  the  bottom  of  the  tin  to  the  straight  tube  which  passes 
to  the  bottom  of  the  larger  vessel  Pressure  from  a  water  main  may 
be  used  in  place  of  this  last  piece  of  apparatus.  From  the  open 
bent  tube  of  the  larger  bottle  a  piece  of  flexible  tubing  is  carried  to 
the  shorter  bent  tube  in  the  smaller  bottle,  and  attached  to  the 
longer  bent  tube  in  the  smaller  bottle  is  a  Bexible  tube  with  a  norzle 
which  will  fit  the  stopKx>ck  tube  fitted  into  the  cannula.  The  smaller 
bottle  is  filled  with  injection  fluid,  and  both  corks  are  fitted  The 
stop-cock  on  the  short  tube  bent  at  right  angles  (in  the  larger  bottle) 
is  closed,  and  the  rin  vessel  is  gradually  raised ;  the  water  runs  into 
the  large  bottle  by  the  tube  passing  to  the  bottom ;  the  air  in  this 
large  bottle  is  gradually  compressed,  and  is  driven  into  the  smaller 
bottle,  and  the  increase  of  pressure  above  the  fluid  drives  it  out  of 
the  bottle  and  into  the  vessels  which  are  to  be  injected.  The 
pressure  in  the  vessels  is  indicated  by  the  manometer.  This 
pressure  is  very  readily  regulated  by  merely  raising  or  lowering  the 
tin  from  which  the  water  gets  its  "  head,"  or  by  regulating  the 
amount  of  water  flowing  from  the  main.  The  pressure  should  com- 
mence at  half  an  inch  of  mercury,  and  be  very  gradually  raised  to 
three  or  four  inches,  according  to  the  nature  of  the  organ  or  tissue 
which  is  to  be  injected. 

Where  the  gelatine  injection  is  used,  the  organ  and  the  bottle 
containing  the  fluid  must  both  be  placed  in  a  vessel  of  water,  which 
shouM  be  maintained  at  a  consunt  temperature  of  about  {never 
above)  104*  F.  {40*  C.)  for  an  hour  before  the  injection,  and  during 
the  time  that  the  injection  is  running. 

N.B. — Always  fill  the  tubes  with  the  injection  fluid  before  atuch- 
ing  to  the  cannula  {the  cannula  having  been  already  filled),  in 
order  that  no  air  may  get  into  the  vessels. 
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and  the  date  and  time  of  the  commencement  of  the  hardening 
process,  and  its  nature.  Put  it  away  in  a  cool  daik  place ;  an  under- 
ground cellar  is  as  good  a  place  as  can  be  used. 

d.  At  the  end  of  twenty-four  hours  pour  out  the  hardening  Suid, 
caiefully  wash  out  the  jar  and  rinse  the  tissue  thoroughly  with  water 
to  get  dear  of  any  blood  or  other  deposit  which  may  have  settled, 
and  which  would,  if  left,  seriously  interfere  with  the  hardening 
process.  As  a  general  rule  fluids  have  again  to  be  changed  at  the 
end  of  the  third  day,  and  then  weekly  for  two  or  three  weeks. 

e.  Tlie  tissue  should  be  carefully  examined  each  time  the  fluid 
is  changed,  and  its  consistency  ascertained.  When  the  hardening 
has  gone  on  satisfactorily  the  tissues  are  tough  and  firm.  They 
should  never  be  allowed  to  become  brittle,  which  they  do  if  the 
hardening  process  is  carried  on  too  far  or  imperfectly. 

f.  After  being  hardened  slowly,  the  tissues  are  removed  from  the 
fluid  generally  about  the  end  of  the  second  to  the  eighth  week, 
according  to  the  fluid  used,  and  if  not  hardened  in  spirit  they  are 
washed  for  several  hours  in  water  unril  no  yellow  coloration  is  given 
to  it ;  after  which  they  are  transferred  to  a  mixture  of  equal  parts  of 
methylated  spirit  and  water  for  a  couple  of  days,  and  then  to 
methylated  spirit,  in  which  they  are  left  until  required-  The  spirit 
may  become  cloudy,  in  which  case  it  must  be  changed,  and  again  as 
often  as  the  cloudiness  makes  its  appearance. 

g.  It  is  an  extremely  difficult  matter  to  give  definite  instrucrions  as 
to  the  fluid  to  be  used  in  individual  cases,  but  the  following  general 
rules  will  assist  materially  in  determining  what  should  be  the  nature 
of  the  haideniog  fluid. 

(a.)  Where  a  tissue  is  hard  and  firm,  and  not  likely  to  shrivel 
on  the  abstraction  of  water,  and  where,  too,  it  is  not 
thought  necessary  to  keep  the  blood  in  the  organ,  methy- 
lated spirit  may  be  used. 

(A)  Where  there  is  much  blood  in  the  tissue  to  be  hardened,  or 
where  it  is  very  soft  or  oedematous,  use  Mtiller's  fluid. 

(c.)  For  small  objects  of  very  delicate  structure  use  osmic  acid. 

{d^  If  bacilli  or  bacteria  are  suspected,  use  absolute  alcohol.  In 
some  cases,  however,  a  previous  treatment  with  Midler's 
fluid  will  be  found  to  be  of  considerable  advantage. 
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Hardening  Fluids. 


58.  Absolutt  alcohol  haidens  tissues  very  rapidly.  For  the  intes- 
tines, stomach,  and  pancreas,  dip  the  pieces  into  methylated  spirit, 
and  the^  place  in  a  bottle  in  sufficient  absolute  alcohol  to  cover 
them;  at  the  end  of  twenty-four  hours  wash  again  in  methylated 
spirit,  and  then  pour  over  them  about  twenty  times  their  volume  of 
alcohol.  For  tubercle  of  oi^ans,  anthrax  specimens,  &c,  plunge 
small  pieces  at  once  into  a  large  quantity  of  absolute  alcohol,  and 
allow  them  to  remain  until  thoroughly  hardened. 

M.  Meihy/altd  spirit  is  used  principally  to  complete  the  hardening 
process,  but  it  may  also  be  used  as  above  for  very  firm  tissues, 
especially  where  there  is  a  lai^e  proportion  of  epithelium  in  a  fresh 
condition.  If  used  alone,  as  for  waxy  liver,  it  is  changed  at  the  end 
of  twenty-four  hours,  and  i^in  at  the  end  of  a  week.  Tissues 
hardened  in  this  way  are  ready  for  examination  at  the  end  of  a  fort- 
night. With  most  tissues  hardened  in  spirit,  it  is  well  to  put  them 
away  in  equal  parts  of  spirit  and  water,  and  only  to  put  them  into 
strong  spirit  at  the  end  of  twenty-four  hours ;  or  at  this  stage  to  add 
weak  spirit  again,  and  at  the  end  of  forty-eight  hours  change  into 
strong  spirit  It  is  here  specially  necessary  to  wash  away  all  the  pre- 
cipitated blood,  which  will  be  found  to  have  accumulated  in  con- 
siderable quantities.  Change  the  spirit  at  the  end  of  the  first  week, 
and  cut  the  tissue  at  the  end  of  a  fortnight.  In  combination  with 
other  fluids,  methylated  spirit  is  of  very  great  value. 

Ckremk  acid,  alone  or  in  the  form  of  some  salt,  is  of  all  re- 
agents the  one  most  frequently  used.  Of  the  combinations  into 
which  it  enters — 

S6.  Mailer's  fluid  is  the  most  useful,  especially  in  ihe  preparation  of 
delicate  tissues,  in  which  it  fixes  the  protoplasm  of  the  cells  rather 
than  hardens  them,  and  in  this  way  causes  but  little  shrinking  of  the 
tissues,  so  that  for  congested  organs  or  mucoid  tissues  it  is  invaluable. 
To  prepare  it,  take  of 

Potassium  bichromate    ....        2%  parts. 

Sodium  sulphate i      part. 

Water  too     ports. 
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Care  is  to  be  taken  to  put  in  only  one  volume  of  tissue  to  twenty  of 
fluid,  as  with  all  other  methods.  Change  the  fluid  at  the  end  of  the 
first,  third,  and  seventh  days,  and  then  at  the  end  of  each  week  till 
the  end  of  the  fifth;  transfer  to  water  for  several  hours  after  the 
tissue  has  been  in  the  fluid  for  ivn  or  eight  weeks,  and  then  again  to 
dilute  methylated  sjMrit;  leave  in  thb  for  from  twenty-four  to  forty- 
eight  hours,  and  then  preserve  in  strong  methylated  spirit.  The  great 
advantage  of  Miiller's  fluid  is,  that  there  is  no  great  danger  of  over- 
hardening,  and  although  the  process  takes  a  considerable  time,  the 
results  are  almost  invariably  satisfactory.  It  appears  that  the  sulphate 
of  sodium  can  penetrate  almost  any  tissues,  and  where  it  once  gets  in, 
the  bichromate  salt  can  follow.  Consequently,  it  is  not  so  essential 
that  the  pieces  should  be  small,  and  this  fluid  is  used  where  it  would 
be  inconvenient  to  cut  up  the  tissue  into  small  cubes.  Commence  the 
hardening  process  as  soon  as  the  structures  are  taken  from  the  body, 
and  carry  on,  for  the  first  few  days  at  any  rate,  in  a  cool  dark  place. 

86.  Miilier't  fluid  and  spirit  for  hardening  nerve  tissues,  brain, 
spinal  cord,  retina,  intestinal  muscle  and  glands,  is  perhaps  one  of 
the  best,  and  is  composed  of 

Miiller's  fluid 3  parts. 

Methylated  spirit      ....         1  part. 
Cool  thoroughly  before  using. 

Id  the  case  of  the  brain,  the  vessels  may  be  injected  daily  with 
this  fluid  before  the  organ  is  cut  up.  It  is  kept  for  four  or  five  days 
in  a  jar  of  the  same  fluid,  which  has  to  be  changed  daily,  and  then  it 
maybe  cut  up  as  described  (g  \ob,  p.  13).  Afler  the  brain  or  cord 
has  been  in  thb  fluid  for  three  or  four  weeks,  the  hardening  process 
is  to  be  continued  with  bichromate  of  ammonia  for  a  fortnight.  For 
hardening  other  tissues  follow  the  directions  given  for  hardening  with 
Miiller's  fluid. 

57.  BieJirimate  of  potash  (saturated  solution)  may  also  be  used  for 
hardening  pieces  of  tissue  of  considerable  size,  especially  of  the  brain. 
It  must  be  used  in  large  quantities,  to  which  carbolic  add  is  added 
(one  or  two  grains  to  the  ounce),  and  the  fluid  is  not  changed,  but 
kept  saturated  by  the  addition,  from  time  to  time,  of  crystals  of  the 


DigiLizedbyGoOglc 


D,j.,.db,GoogIc 


CITROMATES— PICRIC  ACID.  47 

61.  Ammonium  ckromate. — Five  per  cent  solution,  filtered,  and 
kept  in  a  stoppered  bottle,  hardens  small  pieces  of  tissue,  or  pieces 
of  the  mesentery  or  omentum  in  twenty-four  to  forty-eight  hours,  and 
is  especially  useful  in  studying  cell  structure.  In  employing  this 
mixture,  cut  the  tissues  into  very  small  pieces,  not  more  than  about 
one-sixth  to  one-quarter  inch  in  diameter ;  place  in  about  ten  to 
fifteen  volumes  of  the  fluid ;  leave  until  hardened  (never  for  longer 
than  forty-eight  hours) ;  wash  thoroughly  in  water,  and  cut  at  once, 
or  transfer  to  weak  and  then  to  strong  spirit,  which  will  preserve  the 
tissue  until  required. 

Kone  of  the  above  hardening  media  givea  permanent  colour  to  the 
tissues ;  but  the  two  following  not  only  harden,  but  also  stain  them. 

62.  Osmk  odd. — One-sixth  to  one-half  per  cent    (See  5  86,  p.  67.) 

68.  Picric  acid  saluraied  solution. — Fill  a  bottle  with  distilled  water, 
add  excess  of  crystals  of  the  acid,  and  simply  fill  up  with  water  as  the 
fluid  is  used,  keeping  crystals  in  the  bottle  to  maintain  saturation. 
Tissues  should  never  be  allowed  to  remain  in  this  for  more  than  forty- 
dght  hours ;  afterwards  treat  as  when  hardened  with  chromate  of 
ammonia.  The  great  advantages  of  this  method  are  that  it  hardens 
rapidly,  and  that  tissues  thus  hardened  are  stained  most  beautifully 
with  picro-carmine.  It  is  especially  useful  for  tumours  and  epithelial 
or  epidermic  structures  generally,  for  mesentery,  and  for  small  pieces 
of  gland 

Kleinenberg's  picric  acid,  for  hardening  soft  sarcomata,  myxomatous 
tissues,  and  embryonic  tissues,  is  usually  made  as  follows : — 

Saturated  watery  solution  of  picric  acid,        .         too  parts. 

Strong  sulphuric  acid,  ....  2  parts. 

Filter  to  remove  a  yellow  precipitate  which  is  formed, 
and  add 

Distilled  water,  300  parts. 

This  will  harden  the  above  tissues  in  from  three  to  twelve  hours. 

64.  Most  tissues,  when  hardened  in  the  above  solutions,  may  be 
transferred  to  the  gum  and  sugar  solution,  in  which  they  will  keep 
perfectly  well  for  an  indefinite  length  of  time,  if  sufficient  carbolic  add 
is  added  to  the  mixture.     (See  g  70,  p.  50.) 
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Decalcifying  Solutions, 

For  removing  lime  salts  from  bone  and  teeth,  and  at  the  same  time 
hardening  the  oi^anic  matter. 

ftS.  Picric  add  saturated  solution,  made  as  above. 

It  takes  some  time  (two  or  three  weeks)  to  decalcify  bone,  when 
eight  or  ten  days  may  be  sufficient,  unless  the  pieces  are  small ;  it  is 
especially  useful  for  softening  young  bones.  Use  a  large  quantity  of 
the  fluid)  and  add  crystals  from  time  to  time ;  it  is  not  necessary  to 
change  at  all  until  the  bone  is  ready  for  cutting ;  when  the  bone  is 
ready,  wash  out  the  picric  acid  by  soaking  in  water,  and  transfer  first 
to  weak  and  then  to  strong  spirit  to  preserve  the  specimen. 

66.  Chromic  and  nitric  add  fluid  is  made  .is  follows  : — Take  of 

Chromic  acid       .        .        .         i  part 
Distilled  water  aoo  parts. 

Dissolve,  and  add 

Strong  nitric  acid  .        a  parts. 

Put  small  pieces  of  bone  into  twenty  times  their  volume  of  the  fluid ; 

change  every  third,  day  until  the  end  of  the  second  week ;  wash  well 

in  water  for  twenty-four  hours,  and  transfer  first  to  weak  and  then 

to  strong  spirit  {§  59,  p.  46). 

The  best  results  are  obtained  by  this  method ;  the  organic  parts  of 

the  bone  are  hardened,  whilst  the  nitric  acid  removes  very  thoroughly 

all  the  calcareous  materials. 

Simple  DECALCiFYmo  Solutions. 

67.  Hydrochloric  add,  ten  per  cent,  solution.  This  removes  the 
calcareous  matter  very  thoroughly,  but  it  must  be  remembered  that  it 
causes  fibrous  tissues  to  swell  up.  It  is  useful,  however,  for  stoning 
injected  bone.  When  it  is  wished  to  prevent  the  swelling  of  the 
softened  fibrous  tissue  Von  Ebncr's  solution  is  used. 

68.  Von  Etna's  selutum. — ^To  prepare  this,  take  of 

Common  salt 10  parts. 

Water 100  parts. 

Hydrochloric  acid       ....  i  part 
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Use  two  or  three  hundred  volumes  of  this  to  each  volume  of  bone, 
and  add  sufficient  add  day  by  day  to  thoroughly  decalcify  the  bone. 
When  this  is  attained,  the  bone  may  be  bent  like  a  piece  of  india- 
rubber.  It  should  then  be  thoroughly  washed  in  water  for  a  few 
hours,  and  transfened  to  a  ten  per  cent  salt  solution  until  all  add 
reaction  disappears  (change  the  salt  solution  daily),  ^{ount  the 
sections  in  the  ten  per  cent  salt  solution. 

Fluids  used  for  softening  other  Tissues,  or  dissolving  out 
certain  substances,  so  as  not  to  set  free  the  individual 
elements. 

69.  There  are  numerous  substances  recommended  in  the  physio- 
lo^cal  text-books,  but  the  following  will  be  found  to  be  the  most 
useful  for  dissociating  morbid  tissues : — 

Iodised  serum  (§  34,  p.  31)  dissolves  the  intercellular  cement  sub- 
stance in  about  thirty-six  hours.  It  is  also  useful  for  macerating 
white  nerve  fibres. 

CoffiMOff  salt,  ten  per  cent,  solution,  may  be  used  to  soften  the 
cement  substance  of  white  fibrous  tissue.  It  is  useful  in  the  study  of 
fibromata,  osteo-sarcomata,  and  similar  growths. 

Caustic  potash,  forty  per  cent,  solution,  is  useful  for  isolating  muscle 
cells,  as  in  the  case  of  a  myoma  uteri.  This  is  very  rapidly  accom- 
plished, seldom  taking  longer  than  from  twenty  minutes  to  an  hour. 
Tease  out,  stain  with  picnxarmine  (§  77,  p.  55),  and  mount  in 
glycerine  (§  loj,  p.  76),  If  time  is  available,  and  it  is  wished  to 
obtain  a  permanent  preparation  of  the  muscle  cells  from  such 
growths,  use — 

NUric  acid,' t^oenty  per  cent,  solution. — Place  small  fragments  of  the 
muscular  tissue  in  this  fluid,  and  leave  for  twenty-four  hours ;  wash 
well  in  water,  tease  out,  stain,  and  mount  in  glycerine.  By  this 
method  the  connective  tissue  is  softened,  and  the  muscular  fibre  is 
hardened.  A  similar  fluid  for  isolating  nerve  structures  may  be 
used: — 

Glycerine i  part 

Water 3  parts. 

Strong  nitric  add i  part. 
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Mix  thoroughly.     FUce  small  fn^[ment  of  the  tissue  in  this  9xeA, 
leave  for  three  or  four  days,  and  then  wash  well  with  distilled  water. 

These  methods  of  softening  tissues  are  naturally  to  be  associated 
with  teasing  out  tissues,  already  described  {§  35,  p.  33),  and  are  of 
special  importance  in  the  study  of  the  elements  of  which  mortw] 
growths  are  composed.  In  addition  to  the  above  methods,  pby^o- 
legists  use  various  methods  of  artificial  digestion,  which  may  yet 
prove  useful  in  pathological  researdi.  For  these  the  student  is 
referred  to  band-books  of  physiology  and  histology. 

Methods  of  Cutting  Sections. 

70;  Freezing  microtomes  are  now  to  be  obtained  so  cheaply,  that 
it  is  unnecessary  for  the  busy  student  to  waste  time  in  learning  to  cut 
sections  by  hand.  Nor  is  it  desirable  here  to  enter  into  a  description 
of  a  process  which  involves  the  consumption  of  much  valuable  time 
before  the  student  can  attain  even  moderate  proficiency,  when,  by 
means  of  the  freezing  microtome,  results  almost  perfect,  with  even 
the  most  delicate  structures,  may  be  attained  with  a  couple  of  days' 
practice.  Various  modifications  of  the  freezing  method  have  been 
suggested  from  time  to  time.  Of  these  D.  J.  Hamilton's  method  is 
undoubtedly  the  most  perfect  in  many  ways,  especially  as  it  involves 
no  danger  of  overfreezing.  To  prepare  the  tissues  for  section  cutting, 
proceed  as  follows : — 

Remove  the  hardening  fluid  from  the  tissue,  especially  if  spirit  has 
been  used,  by  a  prolonged  immersion  (say  for  twenty-four  hours)  in 
water,  which  should  be  constantly  changed  by  allowing  a  very  small 
stream  from  the  tap  to  fall  into  the  vessel.  Then  tcansfer  to  a  Riix- 
ture  of  gum,  B.  P.  strength, '  five  parts,  syrup  three  parts ;  for  retina, 
brain,  or  cord,  gum  five  parts,  syrup  four  parts,*  Allow  the  tissue  to 
remain  in  this  mixture  for  from  twenty-four  to  forty-eight  hour^  or 
even  longer.  To  each  of  these  fluids  add  three  drops  per  ounce  of 
a  strong  solution  of  carbolic  acid  prepared  by  adding  one  part  <£ 
Calvert's  No.  4  carbolic  acid  to  two  parts  of  water,  to  prevent  the 

■  Gum  uacii,  one  lb.  is  diuolved  in  eighijf  ounces  or  cold  water. 

■  The  synip  ii  nuideby  boiling  one  part  or  crystiiiiied  sugu  in  one  p«rt  of  di«- 
tilted  water  nntil  the  whole  of  the  lucar  is  dissolved. 
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fonnation  of  fungi.  If  this  be  attended  to,  the  tissue  may  be  left 
soaking  in  the  solution  for  an  indefinite  length  of  time,  and  at  the  eitd 
will  "  cut "  perfectly,  if  it  has  been  properly  hardened  in  the  first  in- 
stance. The  microtome  is  cooled  down  to  such  a  point  that  a  drop 
of  gum  (B.  P.  solution)  placed  on  the  die  or  disc  (to  be  aAerwaids 
described)  is  frozen.  The  tissue  which  has  been  soaking  in  the  gum 
and  syrup  is  taken  out  with  a  pair  of  forceps,  gently  dried  in  the  folds 
of  a  soft  cloth,  put  to  soak  for  a  few  minutes  in  gum,  and  then  adjusted 
as  required  on  the  surface  of  the  frozen  gum ;  more  gum  is  painted 
on  the  disc  around  the  piece  of  tissue,  to  keep  it  in  position,  and  to 
fonn  with  it  a  solid  firm  mass,  which  may  be  cut  in  a  single  section. 
The  mass  is  frozen  just  so  hard  that  it  will  cut  like  a  piece  of  cheese ; 
when  softer  than  this,  it  is  not  sufficiently  frozen,  and  when  harder,  it 
is  very  difficult  to  cut,  especially  if  the  sections  are  of  considerable 


71.  A  capital  embedding  material,  recommended  by  Professor 
Hamilton,  especially  for  unsoftened  bone  and  other  brittle  substances, 
is  a  mixture  of  equal  parts  of  a  saturated  solution  of  gelatine  (gelatine 
simply  washed,  covered  with  water,  allowed  to  soak  for  twenty-four 
hours,  arxl  then  heated  in  a  water  bath)  and  gum  and  sugar  solutions. 
A  piece  of  bone,  say,  is  transferred  from  the  gum  and  syrup  solution 
to  the  above  warm  mixture,  where  it  may  remain  for  several  hoius. 
It  is  then  placed  on  the  frozen  disc,  and  the  gelatine  and  gum  and 
sugar  solution  is  used  instead  of  the  gum  and  sugar  solution  as  the 
embedding  medium.  The  sections  are  transferred  at  once  to  a  slide, 
and  the  gelatine  may  be  removed  by  carefully  washing  with  warm 
water;  or  the  section  may  be  stained  and  mounted  with  the  gelatine 
still  keeping  the  tissues  in  situ. 

The  Freezing  Microtome. 

71  There  are  several  very  convenient  forms,  but  it  will  be  necessary 
here  to  describe  three  only — two  for  freezing  with  ice,  and  one  for 
ether  freezing.  For  an  instrument  which  is  ready  for  use  at  a  mo- 
ment's notice,  Cathcart's  ether  microtome  appears  to  be  undoubtedly 
the  best,  and  from  the  student's  point  of  view  it  has  several  very 
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great  advant^es.  It  is  portable,  veiy  clean  to  woric  with,  its  initial 
cost  is  moderate,  and  it  can  be  very  inexpensively  worked.  It  is 
based  on  a  hardwood  fiame,  whidi  may  by  means  of  a  clamp  be 
firmly  fixed  to  the  table ;  screwed  to  this  is  a  hollow  cylinder,  on  the 
top  of  which  is  a  roughened  zinc  plate.  On  each  side  of  the  zinc 
plate  is  a  strip  of  glass  cemented  to  the  wooden  frame.  By  tneans 
of  a  screw  with  a  fine  thread,  the  hollow  cylinder,  and  with  it  the  anc 
pkte,  is  raised  or  lowered  at  will,  through  a  distance  of  a  quarter  of 
an  inch.  A  double  tube  is  introduced  into  the  hollow  cylinder, 
through  one  part  of  which  air  is  driven  by  a  small  indiarubber  ball 
arrangement  This  stream  of  air  rushing  over  the  mouth  of  the  other 
part  of  the  tube  (which  is  connected  with  a  bottle  of  ether)  creates  a 
vacuum,  and  ether  is  drawn  through  a  small  hole ;  the  stream  of  air 
completely  vaporizes  the  ether  in  the  chamber  under  the  zinc  plate, 
the  temperature  of  the  plate  is  very  rapidly  reduced,  and  the  piece  of 
tissue,  fixed  on  with  gum  (§  70,  p.  49},  is  frozen. 

The  best  instrument  to  use  for  making  the  sections  is  the  blade  of 
a  carpenter's  smoothing  plane,  used  either  with  or  without  a  wooden 
handle  (recommended  by  Dr.  Del^pine).  It  works  on  the  two  glass 
runners,  so  that  the  centre  of  the  blade  comes  in  contact  with  nothing 
but  the  material  to  be  cut,  and  consequently  it  remains  sharp  much 
longer  than  where  there  is  simply  a  hole  in  the  glass  plate,  as  in  some 
of  the  other  microtomes.  The  elevating  screw  is  worked  with  the 
left  hand,  and  the  knife  with  the  right  In  very  hot  weather  it  may  be 
found  necessai>-  to  stop  cutting  now  and  again,  to  use  the  spray  and 
keep  the  tissue  frozen,  or  the  freezing  apparatus  may  be  handed  ovct 
to  an  assistant.  The  screw  which  raises  the  disc  should  be  kept 
moistened  with  glycerine,  not  oil,  as  the  latter  freezes  too  readily.* 

This  instrument  is  valuable  for  the  poit  mortem  room  (especially 
in  summer  when  ice  is  scarce);  for  cutting  hardened  specimens  it  is 
also  extremely  useful  and  economical,  as  pieces  of  tissue  up  to  a 
quarter  of  an  inch  thick  may  be  cut  with  the  expenditure  of  Uttle 
more  than  a  hallpenny  worth  of  ether. 


<  Tbit  instraraent,  with  all  necnuif  appaialoi  (except  the  knife),  ma;  be  ob- 
tained from  A.  Fruer,  7  Lothian  SlreeC,  E^tinburgh,  price  151.  The  planing-inw 
mar  be  obtained  for  aboat  a  shilling  fTom  any  toot  warehouse. 
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Ice-Freezing  Microtomes. 


78.  Of  these,  Rutherford's  and  Williams's  are  undoubtedly  the 
best  Rutherford's  consists  of  a  freezing-box,  covered  with  gutta- 
percha, which  acts  as  a  non-conductor,  with  a  drain  at  one  comer. 
The  freezing-box  surrounds  a  well,  in  which  is  placed  a  hollow 
cylinder  with  a  thread  on  the  inner  wall,  and  covered  is  at  the  top 
with  a  grooved  disc  Into  the  hollow  cylinder  a  fixed  screw  is  so 
fitted  that  when  it  is  turned  the  cylinder  rises  or  falls.  Above  the 
well,  and  paitly  covering  it  in,  is  a  metal  plate  covered  with  glass, 
on  which  the  knife  works.  Before  commencing  to  work  with  this 
instrument,  have  in  hand  some  finely  powdered  ice  oi  snow,  some 
cotuse  salt,  a  little  glycerine,  some  thick  gum,  a  piece  of  clean  cork 
(a  fresh  cut  sur£tce  of  a  pickle  bottle  cork  answers  very  well),  and  a 
clean  doth.  Screw  the  cylinder  up  to  the  surface,  uke  it  out,  and 
smear  a  veiy  small  quantity  of  glycerine  over  the  screw  in  the  well 
on  the  inner  and  outer  surface  of  the  cyUnder,  and  on  the  inner 
surface  of  the  well ;  then  screw  down  the  cylinder  until  there  is 
sufficient  depth  to  take  in  the  tissue.  Fill  the  freezing-box  with 
alternate  layers  of  the  powdered  ice  and  salt,  taking  care  to  keep 
the  drain  freely  open,  and  keep  well  mixed  until  the  appearance  of 
hoar  frost  is  seen  on  the  outer  surface  of  the  gutta-percha.  Pour  on 
to  the  notched  die  at  the  bottom  of  the  well  a  drop  of  gum  solution, 
made  by  adding  one  part  of  gum  to  two  parts  of  water.  Remove  the 
section  from  the  gum  and  syrup  solution,  and  place  it  on  the  drop  of 
gum  as  soon  as  the  first  sign  of  freezing  of  the  gum  makes  its  ap- 
pearance at  the  margin.  Hold  it  in  the  required  position  until  it  is 
finnly  fixed  Then  pour  into  the  well  sufficient  gum  to  cover  the 
specimen  completely;  put  on  the  cork,  and  weigh  down  until  the 
freezing  process  is  completed.  The  best  knife  to  use  with  this  micro* 
tome  is  undoubtedly  the  planing-iron,  already  recommended  for  the 
Cathcart  microtome.  Remove  the  sections  from  the  knife  with  a 
camel's  hair  pendl,  and  treat  as  below  (§  75,  p.  54). 

Professor  Rutherford  has  recently  devised  an  additional  piece  of 
apparatus,  by  which  the  above  is  rapidly  converted  into  an  ethei- 
frvezii^  microtome. 
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74.  Williams's  ice-freezing  microtome  (made  by  Swift)  is  also  an 
excellent  instrument  By  the  aid  of  this,  sections  may  be  cut  very 
rapidly  with  but  little  practice.  The  freezing  part  consists  of  a  round 
wooden  box  with  a  drain  pipe.  The  inner  surface  of  the  box  is 
pitched  or  tarred  to  render  it  water-tight.  In  the  centre  of  this  is  a 
stout  brass  pillar,  screwed  fimly  down.  On  the  upper  surface  of  the 
pillar  dies  of  various  sizes  may  be  screwed  for  the  reception  of  larger 
or  smaller  specimens.  Covering  the  box  is  a  lid,  on  which  is  a  plate 
of  glass.  In  the  centre  of  this  lid  is  a  round  opening,  through  which 
the  die  is  adjusted  to  the  level  of  the  upper  surface  of  the  glass.  The 
cutting  part  of  the  apparatus  consists  of  a  razor,  fitted  into  a  triangular 
frame  supported  on  three  legs ;  each  leg  is  a  screw,  one  in  front  and 
two  behind,  and  by  raising  or  depressing  these  screws  the  distance 
of  the  triangle  from  the  plate  may  be  altered  at  will,  and  with  the 
triangle,  the  razor.  The  edge  of  the  razor  is  thus  let  down  when  the 
triangle  is  depressed  in  front,  by  simply  turning  the  front  screw  out 
of  the  frame.  (Thus,  instead  of  bringing  the  tissue  up  to  the  moi, 
the  edge  of  the  razor  is  brought  down  to  the  tissue.)  Fill  the  ice-box 
with  salt  and  ice,  layer  upon  layer,  until  the  box  is  full ;  in  summer 
this  must  be  carefully  attended  to,  but  in  winter  the  tissue  will  be 
frozen  sufficiently  hard  if  the  box  is  but  half  filled.  Fasten  on  the 
lid,  screw  in  one  of  the  dies,  and  fix  on  to  it  the  tissue  to  be  cut,  in 
the  same  manner  as  in  the  Cathcart  microtome.  By  means  of  the 
three  screws  bring  the  razor  down  to  the  level  of  the  tissue,  talcing 
care  to  have  all  three  legs  equal  in  length.  Grasp  the  tripod  in  the 
two  hands,  and  with  the  forefinger  give  the  large  head  of  the  screw 
at  the  apex  of  the  triangle  a  turn  through  a  very  small  angle,  and 
push  the  frame,  and  with  it  the  knife,  obliquely  forwards,  keeping  the 
three  ivory  tipped  l^s  resting  firmly  on  the  glass  plate.  A  thin 
section  will  be  cut  off,  the  thickness  of  which  is  graduated  by  the 
angle  through  which  the  front  screw  is  turned.  The  thawing  gum  is 
quite  sufficient  to  keep  the  knife  moistened. 

75.  If  the  tissue  is  very  delicate,  the  sections,  however  made,  must 
be  transferred  separately  to  a  glass  slide  by  means  of  a  camel's  hair 
pencil,  and  must  then  be  floated  out  and  washed  in  a  mixture  of 
methylated  spirit,  one  part  to  two  parts  of  water.     But  with  ordinary 
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tissues  the  sections  are  tnosferred  to  a  basin  of  water,  where  they 
may  be  left  from  two  to  six  hours  (according  to  the  temperature), 
after  which  the  water  should  be  changed  and  the  sections  left  for  a 
quarter  of  an  hour,  in  order  that  the  syrup  and  gum  may  be  thoroughly 
washed  out.  If  it  is  then  found  that  air  bubbles  are  entangled  in  the 
sections,  they  should  be  well  washed  in  methylated  spirit  and  after- 
wards in  water.  They  may  then  be  stained  and  eicamined,  or  if  this 
should  not  be  convenient,  they  may  be  kept  for  a  considerable  length 
of  dme  in  a  mixture  of  equal  parts  of  methylated  spirit  and  glycerine, 
or  in  preservauve  fluid,  which  is  made  as  follows : — Take  of 

Glycerine 15  parts. 

Water T5  parts. 

Carbolic  add  1-30  ....  i  part. 

Or  pure  methylated  spirit  may  be  used  to  preserve  sections,  especially 
if  they  are  unsigned. 

Methods  of  Stainimc  Sections. 

76.  In  all  cases  sections  should  be  examined  first  unstained ;  but 
even  when  this  is  done  there  is  still  much  to  be  learned  from  a  study  of 
the  tissues  after  they  have  been  acted  upon  by  various  reagents.  What- 
ever may  be  the  nature  of  the  reagents  used,  they  have  all  this  pecu- 
liarity— that  by  their  aid  special  structures  are  brought  out  more 
prominently,  or  one  tissue  is  differentiated  in  appearance  from  the 
other  tissue  in  which  it  lies.  Thus  it  has  been  found  that  certain 
vital  parts  of  cells  are  more  deeply  stained  by  most  staining  reagents 

'  (carmine,  &c.)  than  are  the  surrounding  parts ;  or,  again,  a  few  re- 
agents (picric  acid)  have  a  special  affinity  for  the  formed  material 
of  the  cell,  or  the  cement  substance  may  be  specially  picked  out,  as 
by  nitrate  of  silver ;  certain  parts  may  become  "  cleared  up,"  and  so 
leave  other  structures  to  be  seen  more  easily  and  distinctly. 

In  the  following  directions  given  for  staining  tissues  special  pro- 
minence will  be  accorded  to  such  methods  as  are  found  to  be  most 
useful  10  the  patholt^cal  histologist,  which  methods,  by  no  means 
complicated,  usually  give  most  satisfactory  results. 

77.  Picro-Carmme. — By  far  the  most  useful  staining  reagent  pre- 
sent iD  the  hands  of  the  histologist  is  Ranvier's  picio-camune  staining 
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fluid  or  picro-carminate  of  ammonia.     When  the  fluid  is  proper^ 

prepared  and  the  staining  process   is  well  canied  out,  the  most 
brilliant  double-staining  effects  are  obtained. 
It  is  prepared  as  follows : — Take  of 

Pure  carmine        ......  i  parL 

Strong  ammonia 3  parts. 

Distilled  water 3  parts. 


Fic.  3. — Section  of  pipitlonu  stained  with  picro-cannine  ( x  50). 
t.        HoTDT  lajer  stained  rellow. 

r.m.    Rete  Malpighii,  various  shades  of  jwllow  ;  nuclei  crinuoD. 
C.I.    ConnectiTc  tiuae,  pink. 
i.v.    Blood-Tcssels,  in  which  blood  is  i^reen. 

Dissolve  the  carmine  in  a  test  tube  with  the  ammonia  and  water. 
To  this  add  two  hundred  parts  of  a  cold,  saturated,  and  filtered 
solution  of  picric  acid,  and  mix  thoroughly.  Place  the  fiuid  in  a 
basin  and  cover  with  a  clock  glass  (with  the  concave  surface  upwards 
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to  keep  out  dust,  and  to  allow  of  the  moisture  falling  back  into  the 
basin,  so  that  the  exposure  to  the  sunlight  may  be  prolonged),  and 
allow  it  to  evaporate  in  strong  sunlight,  testing  it  eveiy  few  days  by 
\  a  section  of  skin  (see  below),  until  the  nuclei  and  fibrous 
;  are  stained  distinctly  pink,  and  the  epithelial  cells,  especially 


Fic.  4. — Section  of  tubercle  follicle  of  the  liTcr,  stained  with 
«3O0). 
.   Liver  celli  itained  jellowiih  brown ;  nuclei  crimson. 
g.i.  Giuit  cell  stained  fellow  in  centre  ;  nuclei  crimson. 
/./.   Fibrous  tisane  itained  pink  ;  nuclei  crimson. 

those  of  the  homy  layer,  are  stained  yellow.  The  best  double-staining 
is  usually  given  before  the  fluid  has  evaporated  down  to  half  its  bulk, 
and  at  thb  stage  it  is  sometimes  found  that  crystals  of  picric  acid 
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are  deposited  in  the  tissues.  To  obviate  this,  it  is  necessary  to  add 
ten  or  twenty  parts  of  distilled  water.  To  prevent  the  growth  of 
fiingi  add  from  two  to  six  drops  of  t-2o  carbolic  add  solution  to 
each  ounce  of  the  fluid  ;  filter,  and  keep  in  a  glass-stoppered  bottle. 

To  stain  a  section,,  lay  it  out  flat  on  the  glass  slip  (g  38,  p.  33), 
drain  off  the  superfluous  water,  and  run  several  drops  of  the  staining 
fluid  (not  diluted)  over  it ;  allow  it  to  stand  for  from  three  to  five 
minutes  exposed  to  sunlight,  covered  with  a  watch-glass  to  keep  off 
the  dust.  (In  winter  it  is  well  to  warm  gently  over  a  spirit  lamp  the 
slide  on  which  the  section  is  being  stained,  as  slight  heat  causes  the 
tissues  to  stain  both  more  rapidly  and  more  brilliantly.) 

Do  not  wash  the  section,  but  simply  run  ofl"  the  superfluous  fluid 
by  tilting  the  slide,  and  then  wipe  round  the  section  with  the 
thumb,  or  a  very  soft  clean  cloth;  but  be  careful  not  to  remove 
the  whole  of  the  staining  fluid,  as  any  slight  excess  is  gradually 
taken  up  by  the  tissues  after  the  section  has  been  mounted  in  either 
Farrant's  solution  (g  106,  p.  77),  or  glycerine  (§  105,  p.  76),  to  which 
from  one  to  five  per  cent  of  formic  acid  has  been  added.  (Never 
mount  a  picroK:armine  stained  specimen  in  Canada  balsam  or 
dammar  mounting  fluid,  or  the  operator  will  be  dis<q)pointed 
with  the  results.)  The  full  effects  of  the  stain  are  not  seen  at 
first,  but  after  the  section  has  been  mounted  for  two  or  three  days, 
especially  if  a  small  quantity  of  the  staining  fluid  has  been  left  on  the 
section,  a  beautiful  selective  double-staining  makes  its  appearance. 
Tissues  of  high  vitality  and  fibrous  tissue  are  stained  a  brilliant 
crimson  or  pink,  whilst  the  formed  material  of  epithelial  cells,  elastic 
tissue,  and  dead  material  are  stained  yellow.  Thus,  in  a  section  of  the 
skin,  the  homy  layer,  the  stratum  Malpighii,  hairs  and  muscles,  are 
stained  various  shades  of  yellow,  whilst  the  nuclei  of  the  cells  in  the 
deeper  layers  of  the  epidermis  are  stained  crimson,  as  also  is  the  tissue 
of  the  cutis  vera  (Fig.  3).  In  a  section  of  a  scirrhus  cancer  the  stroma 
is  stained  a  delicate  pink,  the  indifferent  tissue,  which  is  made  up  of 
rapidly  proliferating  connective  tissue  corpuscles  and  leucocytes,  takes 
on  a  rich  crimson  colour,  whilst  the  cancer  cells  are  stained  yellow,  the 
nuclei  appearing  of  the  same  tint  as  the  cells  of  the  indiffitrait  tissue. 

In  a  section  through  a  tubercle  follicle  the  double-staining  also 
comes  out  well    The  centre  of  the  giant  celt  b  of  a  canary  yellow 


DigiLizedbyGoOglc 


LOGWOOD  STAINING  FLUID.  59 

colour;  surrounding  this  is  usually  a  zone  of  nuclei,  stained  a  bril- 
liant orange  red,  outside  which  is  the  reticulum  irith  the  endothelioid 
cells  stained  crimson  (Fig.  4) ;  and  then  at  the  periphery  is  the  con- 
densed fibrous-looking  capsule  stained  pink,  and  the  small  round  cell 
formation,  stained  much  as  in  the  indifferent  tissue  of  the  scirrhus 
cancer.  Where  caseation  has  commenced  in  the  centre  of  the 
tubercle  follicle,  there  is  a  yellow  granular  looking  mass  of  dead 
material  (stained  by  the  picric  acid). 

78.  Logwood  Slaining  ^utd. — This  is  especially  useful  for  bringing 
out  the  nuclear  structures  in  the  tissues,  and  it  has  the  special 
advantage  that  it  also  stains  slightly  the  protoplasm  of  cells  and  the 
fibfillar  elements  in  the  tissues  (Fig.  5).  It  may  be  made  in  either 
of  the  following  ways : — Take  of 

(tf)  Extract  of  hematoxylin    .        .        .       i  drachm. 

Alum 20  grains. 

Glycerine 10  ounces. 

Water ao  ounces. 

Mix  the  logwood,  alum,  and  water,  and  allow  to  stand  for  four  days, 
shaking  them  well  three  or  four  times  a  day.  Add  the  glycerine  and 
boil  down  to  twenty-five  ounces,  throwing  in  two  or  three  grains  of 
alum,  whereupon  the  colour  becomes  much  more  brilliant.  Add  a 
crystal  of  thymol,  dissolved  in  alcohol,  in  order  to  preserve  the  fluid. 
(b)  Cook's  method  of  making  logwood  solution,  which  is  also  an 
exceediDgly  good  one     Take  of 

Extract  of  hematoxylin  .6  parts. 

Alum 6  parts. 

Cupric  sulphate i  part. 

Distilled  water 40  parts. 

(Great  care  must  be  taken  that  none  of  the  ingredients  contain  any 
trace  of  iron.)  Grind  the  alum  and  cupric  sulphate  in  a  mortar,  and 
add  the  extract  of  hematoxylin,  mix  thoroughly,  and  add  sufficient 
water  to  form  a  thin  paste.  Leave  this  for  one  or  two  days,  add  the 
remainder  of  the  water,  and  filter.  Add  a  crystal  of  thymol,  dissolved 
in  alcohol,  to  prevent  the  formation  of  fungi' 

■  A  tery  good  logwood  Maiaing  fhud  is  nude  b;  Maitindale,  Landoo. 
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To  Stain  sections,  filter  about  half  a  drachm  of  (a)  oi  ten  drops 
of  {b)  [to  {b)  add  half  a  diachm  of  distilled  water]  into  a  watch- 
glass  ;  allow  the  sections  to  remain  for  about  three  or  four  minutes  in 


FlO.  5. — Section  of  leucocythemic  liver  tuined  with  logwood  ( x  70). 
k.v.  Cmtml  01  hepatic  Tcin. 

I.       Leucocytes,  especially  Dumerous  at  the  peripheiy  of  the  lobule^ 
l.c,    Rom  of  livei  cells  between  a.pillMy  Tcssels. 

(d),  or  half  a  minute  in  (b) ;  wash  well  in  water,  and  mount  in  Canada 

balsam  (g  104,  p.  75). 

Note. — Never  put  more  than  two  or  three  sections  at  a  time  into 
the  watch-glass,  or  they  cling  together,  and  aie  un- 
equally stained.  Should  the  staining  be  too  intense, 
place  the  sections  in  a  watch-glass,  pour  a  few  drops 
of  strong  acetic  acid  over  them,  then  wash  thoroughly 
and  mount. 

79.  Carmine  slainiag  fluid  is  especially  useful  for  sections  of  the 
central  nervous  system,  and  for  tissues  in  which  are  considerable 
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quantities  of  fibrous  tissue.  As  a  stming  reagent  for  most  tissues, 
it  has  been  superseded  by  logwood  and  picro-carmine.  To  prepare 
it,  take  of 

Pure  carmine i  drachm. 

Strong  amroooia  .        .        .        .        i  drachm. 

Water 6  ounces. 

Triturate  the  carmine  in  a  mortar,  add  sufficient  water  to  form  a 
paste,  and  then  add  the  ammonia,  when  the  paste  will  at  once  turn 
from  a  bright  red  to  almost  black  if  the  carmine  is  pure.  Add  the 
rest  of  the  water,  and  keep  the  solution  in  a  glass-stoppered  bottle, 
in  which  is  suspended  a  piece  of  camphor. 

After  carefully  washing  out  picric  acid  or  any  of  the  chromates,  a 
section  may  be  stained  rapidly  by  laying  it  out  on  the  glass  slide, 
(§  3^>  P^  33))  and  running  a  drop  or  two  of  the  solution  over  it ;  allow 
it  to  stand  for  from  three  to  five  minutes,  and  then  wash  in  water, 
not  allowing  it  to  remain  for  more  than  a  couple  of  seconds,  but 
rapidly  transferring  it  to  acidulated  water  (eight  drops  of  acetic  add 
to  a  pint  basinful  of  water).  This  last  part  of  the  operation  must  never 
be  neglected,  as  the  carmine  is  held  in  solution  by  an  alkaline  fluid, 
and  is  only  precipitated  in  the  tissues  when  the  fluid  is  rendered 
add.  Where  the  stain  is  properly  selective,  the  nuclei  and  fiiUy 
formed  fibrous  tissue  are  stained  carmine  and  a  delicate  pink  respec- 
tively ;  other  formed  material  remains  unstained,  or  is  only  slightly 
tinted.  The  axis  cylinders  of  medullated  nerve  fibres  are  stained 
brilliant  carmine,  as  are  also  the  nerve  cells  of  the  cord,  &c.,  the 
latter  not  so  deeply.  A  more  selective  stain  is  obtained  by  stain- 
ing the  sections  slowly  in  a  watery  solution  of  the  above.  The  sec- 
tions are  afterwards  treated  in  the  same  way.  The  sections  so  stained 
may  be  mounted  in  glycerine  or  Farrant's  solution  (§  io6,  p.  77),  or 
when  it  is  wished  to  clear  up  the  section  still  further  it  may  be 
mounted  in  Canada  balsam  (§  104,  p.  75). 

60.  Eosine  used  as  a  one-tenth  per  cent  solution  gives  a  beautifully 
transparent  stab,  and  one  which  will  remain  unaltered  for  a  consider- 
able length  of  time.  It  may  be  used  as  a  watery  solution,  especially 
iot  muscular  tissue  of  the  heart,  &c,  or  as  an  alcoholic  solution  for 
staining  the  coloured  blood  corpuscles.     It  stains  nuclei  pink,  but 
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these  are  better  brought  out  by  exposure  to  the  action  of  the  log- 
wood staining  fluid  (S  78,  p.  59),  for  a  few  seconds  aAer  stainiog  with 
the  cosine. 

To  stain  with  eosine,  filter  a  few  drops  of  the  solution  into  a  watch- 
glass,  place  the  sections  in  this,  and  allow  them  to  lemain  from  a 
quarter  to  half  a  minute.  Wash  in  water  slightly  addalated  widi 
acetic  add.  Mount  in  Parrant's  solution  (§  106,  p.  77),  acidulated 
glycerine  (g  105,  p.  76),  or  balsam  (g  104,  p.  75). 

81.  Eosinafed  Hamatexylie  Glyeerine. — This  reagent,  as  recom- 
mended by  J.  Renaut,  appears  to  be  specially  useful  for  staining  speci- 
mens hardened  in  chromic  acid  compounds,  or  in  osmic  acid,  which 
are  not  well  stained  by  carmine  and  picn>cannine.  It  is  a  diffcrcD- 
tial  stain  which  in  many  respects  is  equal  to  picro-carmine. 

The  protoplasm  of  muscular  tissue  takes  on  the  eosine,  and  is 
coloured  a  bright  rose,  the  nuclei  a  deep  violet ;  red  blood  corpuscles 
are  stained  brick  red ;  axis  cylinders  of  nerves  are  stained  violet. 

Prepare  the  solution  as  follows : — Take  300  grammes  of  neutral 
viscid  glycerine,  and  saturate  it  with  potash  alum,  gently  warming 
the  solution,  and  then  allowing  it  to  cooL  To  this  add,  drop  by 
drop,  a  concentrated  watery  solution  of  eosine,  until  a  slight  opacity 
makes  its  appearance. 

If  a  deeper  eosine  stain  is  required,  it  may  be  obtained  by  mixing 
ordinary  glycerine,  saturated  in  the  same  manner,  with  the  alum  satu- 
rated solution,  until  the  required  tint  is  obtained.  Filter  by  means 
of  an  exhaust  filter  through  fine  paper,  supported  by  well  pierced 
parchment  paper.  This  fluid  should  have  a  rose  colour  by  transmitted 
light,  and  a  peculiar  fluorescent  yellow  green  by  reflected  light 

To  this  solution  again  add,  drop  by  drop,  a  concentrated  solution 
of  hsmatoxyline  in  alcohol,  gently  wanned  and  shaken  until  the 
saturation  is  complete. 

The  alcoholic  solution  of  hsemaloxytine  should  be  added  to  the 
eosinated  glycerine  until  the  mixture  becomes  a  "  beaatiful  violet 
purple,"  but  still  retains  the  green  fluorescence.  Should  the  fluo- 
rescence disappear,  more  eosinated  glycerine  must  be  added,  until 
the  green  colour  is  again  distinctly  seen.  Filter,  and  keep  in  flasks 
covered  with  paper,  pierced  with  a  pin.     "  At  the  end  of  three  or 
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four  weeks,  when  all  smell  of  alcohol  has  disappeared,  filter  again  as 
above,  and  preserve  the  fluid  in  stoppered  bottles." 

Sections  hardened  in  chiomates  are  stained  in  from  five  to  ten 
minutes,  but  those  hardened  in  osmic  acid  require  a  longer  time— one 


Fw.  & — ScelioD  of  thickened  inflamed  pericsrdiDiii  (pericaidili*) 
T*'*fftf*1  vi'Ji  cQuiuiai  hzDuloijIic  gljcmne  :— 

a.  NervQffc   of  fibrinooi   Irniph  on   the  rariue,  wiili  deeply 

*»iiitd  leococjiei  in  ihc  mcthn. 
*.  Fibrro-,«is  Ijinf.!!.  in  » ;i:vh  orginua'Jcm  ii  commeDci^ 
c   Nevlj  (onocd  veueii  Ivucniu  kivptj. 

t    I-»-~^  Tcw*l  DOT  mr£»f»  of  mafle. 

f.   Mj(ic3id;3nL    Xoflei  >tjin<ri  bji  logwood,  fofined  nataiil  by  comae. 

to  Kx  boon.  The  fluid  may  be  used  as  a  mounting  fl'jid,  the  cover 
g^asKs  being  he>:  Id  position  by  Canada  baham,  or  some  other  cement. 
J  also  be  mouDted  in  Canada  balsam,  if  they  are  fint 


DigiLizedbyGoOglc 


64  PATHOLOGICAL  HISTOLOGY. 

washed  in  a  weak,  watery  (distilled)  solution  of  eoiine,  and  then  ate 
cleared  up  in  eosinated  alcohol  and  oil  of  cloves,  in  which  one  per 
looo  of  eosine  has  been  dissolved;  or  camphor  mounting  fluid 
saturated  with  eosine  may  be  used. 

Specimens  hardened  in  osmic  acid  in  some  cases  become 
blackened  after  a  time,  but  the  violet  and  rose  colours  may  be 
brought  back  by  passing  under  the  cover  glass  a  drop  of  formic 
glycerine — ^^  When  this  is  attained,  the  formic  gl3rcetine  is  re- 
placed by  hxmatoxylic  glycerine,  either  pure  or  mixed  with  eosinated 
glycerine,  if  the  rose  colour  is  not  deep  enough. 

Hsematoxylic  glycerine  is  prepared  by  adding  a  saturated  solution 
of  "  hsematoxyUne  "  to  glycerine  saturated  with  potash  alum,  4s  before 
described.  When  the  required  strength  is  attained,  the  liquid  should 
still  be  quite  clear,  and  on  being  mixed  with  water  no  violet  granules 
should  be  precipitated.  If  these  appear,  add  a  little  more  of  the 
glycerine.  Filler,  and  then  treat  as  for  the  eosinated  hematoxylic 
glycerine.    This  is  a  very  good  and  clean  l<^wood  stain. 

82.  Metiylaniiine  vioUi  is  one  of  the  most  useful  of  the  aniline 
dyes,  especially  to  the  pathological  histologist,  as  it  gives  with  certain 
normal  tissues  a  double  stain ;  with  tissues  in  which  there  is  waxy 
degeneration  it  differentiates  the  affected  parts  most  clearly.  It  may 
be  used  as  a  strong  watery  solution,  but  by  far  the  best  and  most 
reliable  preparation  is  the  Telegraphen  Tinte,  prepared  by  A. 
Leonhardi  of  Dresden.  The  sections  to  be  stained  are  placed  in  a 
watch-glass,  with  about  half  a  drachm  of  the  staining  fluid  of  the 
watery  solution  of  either  the  ordinary  aniline  or  of  the  ink.  The 
strength  should  be  such  that  when  held  up  to  the  light  in  a  three- 
quarter  inch  test  tube  it  permits  the  light  to  pass  readily.  Leave 
the  sections  for  two  or  three  minutes ;  then  wash  well  for  half  an 
hour  in  water,  and  mount  in  glycerine,  either  pure,  or,  according  to 
Comil,  slightly  acidulated  with  acetic  acid.  Tarrant's  solution  may 
also  be  used  as  a  mounting  medium.  With  any  of  the  above  media 
the  staining  is  retained  for  a  considerable  time.  Do  not  use  Hammar 
or  Canada  balsam,  as  both  the  clove  oil  and  alcohol  dissolve  out  the 
colour,  and  even  the  chloroform  which  is  used  as  a  solvent  for  the 
dammar  or  balsam  dissolves  out  the  methylaniline  readily,  so  that  the 
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ctdonr,  ia  come  cases,  especially  where  the  Kction  has  been  imi)cr- 
fectlf  washed,  is  gradually  discharged  from  the  tiuue,  aid  is  dilTiittcd 
ova  tbe  sectian,  which  then  becomes  blurred  and  muddy  luokinK. 
It  jhs  two  reactions,  a  red  violet  and  a  blue  violet )  these  arc  very 
wcQ  seen  in  hyalbe  cartilage,  where  the  matrix  takes  un  the  red 
viokt  slaia,  and  the  cells  the  blue  violet ;  at  again,  in  "  tvasy 
dey  fn  iJiMc,"  wbere  the  "  waxy  "  material  takes  on  the  red  vi'/lct 
lOa,  wtila  t&e  healthy  tissues  take   on   a  blue  colour,  in  K/ine 
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structures,  salivary  corpuscles,  or  cells  from  the  vagina  or  urethn,  it 
is  extremely  useRiL  Used  as  a  dilute  watery  solution  (one  or  tiro  per 
cent.),  it  brings  out  nuclei  and  connective  tissue  corpuscle*.  These 
tissues  should  be  mounted  in  "  a  saturated  watery  solution  c^  potassic 
acetate."  This  preparation  is  also  useful  as  a  staining  reagent  for 
micrococci  and  bacteria,  as  these  oiganisms  take  up  the  stain  and 
keep  it,  even  when  the  tissue  is  washed  in  alcohol ;  so  that  sectioas 
containing  such  organisms  may  be  mounted  in  glycerine  or  Farrant*s 
solution,  after  they  have  been  well  washed  in  very  dilute  acetic  add, 
or  they  may  be  washed  in  alcohol,  rendered  more  transparent  in 
dove  oil,  and  then  mounted  in  dammar  mounting  fluid  or  Canada 
balsam  (g  104,  p.  75).  Thieifelder  recommends  that  specimens  in 
which  the  waxy  change  is  present  should  6rst  be  stained  with  the 
methyl  violet,  and  then  washed  in  a  saturated  solution  of  oxalic  acid, 
which  discharges  most  of  the  colour  from  the  normal  tissues,  leavii^ 
them  a  dull  slaty  grey,  but  intensifies  or  brightens  the  red  violet 
stain  of  the  waxy  tissues. 

83.  Iodine  stainit^  solution  is  made  by  adding  water  to  tincture  of 
iodine  imtil  it  is  about  the  colour  of  a  very  dark  sherry  or  brown 
vin^ar.  It  should  never  be  very  strong  for  microscopic  staining. 
This  reagent  is  of  value  in  staining  "  waxy  "  tissues,  which  it  colours 
a  rich  mahogany  brown  when  the  section  is  examined  by  reflected 
light,  the  normal  tissues  appearing  yellow.  \Vlien  examined  by 
transmined  light,  however,  the  waxy  material  appears  to  be  a  lighter 
yellow  than  the  surrounding  healthy  tissues,  as  it  is  much  more  trans- 
lucent In  conneclion  with  this  staining  it  is  to  be  remembered  that 
the  granules  of  glycc^en  in  liver  cells  are  stained  the  same  mahc^any 
brown  colour,  as  are  also  some  of  the  cells  in  growing  bona  To  stain 
a  section  place  it  in  a  watch-glass,  and  pour  over  it  a  small  quantity 
of  the  solution ;  allow  it  to  stand  for  ten  minutes ;  wash  rapidly  in 
water,  and  mount  in  iodine  mounting  fluid  (see  below) — never  in 
Farrant  or  glycerine,  or  the  staining  soon  fades,  as  the  iodine 
diffuses  into  the  Ruid  Another  method  may  be  used  :  the  section 
is  floated  out  on  the  slide,  and  a  small  quantity  of  the  fluid 
dropped  on  with  the  glass  rod ;  this  is  allowed  to  stand  for  a  few 
minutes,  and  then  a  drop  of  the  mounting  fluid  is  added,  and  the 
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cover  glass  lowered  on  to  the  specimen.     Where  iodine  is  used  the 
solotion  in  which  the  section  is  mounted  must  be  kept  saturated  with 
iodine,  and  as  this  is  very  volatile,  the  cover  glass  must  be  at  once 
cemented  with  French  glue,  or  some  substitute. 
To  make  the  iodine  mounting  fluid,  take  of 

Liquor  iodi.  (B.P.)       ....         3}^  parts. 

Glycerine 6    parts. 

Water 6 .  parts. 

Mix,  and  add,  carefully  picked  gum  aiabic, 

about 6    parts. 

Keep  in  a  stoppered  bottle,  stirring  or  shaking  r^ularly  until  the 
whole  of  the  gum  is  dissolved.  Allow  the  fluid  to  stand  until  all  air 
bubbles  hare  risen  to  the  surface,  and  then  decant  into  a  small 
stoppered  botde  to  which  a  glass  rod  is  fused  (§  31,  p.  27).  This 
fluid  is  used  as  a  preserving  medium  only  for  sections  stained  with 
iodine. 

84.  To  obtain  the  blue  reaction  with  iodine  and  sviphurie  add  in 
waxy  organs,  treat  the  sections  in  a  test  glass  with  a  sherry  coloured 
watery  solution  of  iodine  for  about  half  an  hour ;  then  immerse  them 
in  a  four  per  cent,  solution  of  sulphuric  acid  until  the  blue  colour 
makes  its  appearance.  Mount  in  glycerine  (§  105,  p.  76),  or  Farranfs 
solution  (g  lofi,  p.  77).  This  is  an  extremely  delicate  test  for  waxy 
material,  but  unfortunately  it  succeeds  only  in  some  cases,  though  in 
the  hands  of  some  observers  extremely  satisfactory  results  have  been 
obtained. 

85.  Iodine  grem. — As  a  one  per  cent,  watery  solution,  this  gives  a 
beautiful  rose  pink  reaction  with  waxy  material,  staining  the  normal 
tissue  a  bluish  greerL  Mount  in  Canada  balsam  (§  104,  p.  75), 
bat  remember  that  alcohol  dissolves  out  this  colour  very  rapidly, 
hence  the  section  should  not  remain  very  long  in  this  fluid,  nor 
should  it  remain  long  in  the  clove  oil,  which  also  quickly  discharges 
the  colour. 

86.  Osmic  add  is  perhaps  the  most  delicate  of  all  staining  reagents, 
and  is  invaluable  for  staining  (at  and  nerve  fibres,  in  addition  to 
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which  it  is  frequcDtly  used  as  a  haidening  leagenL  It  maj  be  kept 
as  a  ODe  per  cent  waterjr  soIutioD,  made  by  breaJdng  the  glass  tnbe  m 
which  it  is  supplied  in  a  mortar,  and  triturating  with  one  hundred  parts 
of  distilled  water.  It  is  to  be  kept  cool  in  a  glass-stoppered  bottle,  wefl 
protected  irom  the  light  by  a  covering  of  brown  paper  closely  gummed 
to  the  bottle.     It  may  afterwards  be  diluted  as  required. 

As  a  hardening  reagent,  it  is  extremely  usefid  for  small  pieces  of 
delicate  tissue,  such  as  nerve  fibres,  retina  epithelium,  and  the  like, 
for  which  purpose  it  is  used  as  one-sixth  to  one-half  per  cent  soluti<XL 
The  tissue  is  allowed  to  remain  in  it  for  about  six  or  eight  hours,  or 
even  longer,  according  to  the  size  and  nature  of  the  piece  of  tissue, 
carefully  protected  &om  the  light  Wash  well  in  distilled  water,  after 
which  the  tissue  may  be  transferred  to  the  gum  and  syrup  solution, 
frozen,  cut  (g  73, p.  51),  and  mounted  in  Fairant's  solution  (§106,  p.  77). 

Osmic  acid  appears  to  tan  the  tissue,  fixing  the  tissue  elcmeoa 
without  producing  a  granular  precipitate,  or  causing  shrivelling 
(Rutherford).  When  required  as  a  staining  reagent  it  is  used  as  a 
one-twelflh  to  one-sixth  per  cent  solution.  The  sections  to  be 
stained  are  placed  in  a  small  quantity  of  the  fluid  carefully  protected 
from  the  light,  and  left  for  from  one  to  twelve  hours,  afler  which  they 
are  washed  in  distilled  water,  and  mounted  in  Tarrant's  sotutioo 
{§  106,  p.  77),  or  glycerine  (g  105,  p.  76);  never  in  Canada,  balsam 
or  dammar.  This  staining  reagent  blackens  fat  (Fig.  7),  the  myelinc 
of  white  nerve  fibres,  the  outlines  of  fibres  and  cells,  at  the  same 
time  giving  the  substance  of  these  structures  a  greenish  grey  or  olive 
green  tinge. 

67.  Aniline  blue  blatk  is  especially  useful  for  staining  sections  of 
the  nerve  centres,  bringing  into  special  prominence  the  nerve  cells, 
which  are  stained  a  slaty  blue  colour.    (Bevan  Lewis.) 
It  is  made  as  follows : — Take  of 

Aniline  blue  black        ....  i  part 

Water 40  parts. 

Dissolve  and  add  rectified  spirit  100  parts. 

Keep  in  a  stoppered  bottle,  filter  a  few  drops  into  a  watch-glass,  and 
add  eight  or  ten  volumes  of  alcohol.  Stain  the  section  from  a  half 
to  three  minuter,  and  mount  in  Canada  balsam  (g  104,  p.  75).     For 
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ordinaiy  tissues  use  a  one  per  cent  watery  solution,  allow  the 
sections  to  remain  in  this  for  a  few  minutes,  and  mount  in  balsam. 
If  the  staining  is  too  deep,  Stirling  recommends  soaking  the  sections 
for  a  time  in  a  two  per  cent  solution  of  chloral  hydrate. 

88.  Gentian  viola,  as  recommended  by  Weigert  for  staining  tubercle 
bacilli,  is  prepared  by  adding  twelve  parts  of  a  two  per  cent,  watery 
solution  of  gentian  violet  to  one  hundred  parts  of  a  saturated  solution 
of  aniline  oil  water. 

To  prepare  this  saturated  aniline  oil  water,  take  of 

Aniline  oil i  part 

Distilled  water 3  parts. 

Shake  well  every  half  hour  for  three  or  four  hours,  and  decant  the 
water  as  the  oil  settles  to  the  bottom.  The  commercial  aniline  is 
about  a  twelfth  of  the  price,  but  it  does  not  answer  the  purpose 
nearly  so  satis^torily.  For  ordinary  staining  with  gentian  violet,  a 
two  per  cent,  watery  solution,  to  which  is  added  a  crystal  or  two  of 
thymol  dissolved  in  alcohol,  may  be  used,  ^^'llen  mounting  in 
balsam,  do  not  leave  the  section  too  long  in  either  the  alcohol  or 
the  oil  of  cloves,  both  of  which  reagents  dissolve  out  the  staining 
fluid  very  rapidly. 

89.  Magenta  may  be  used  especially  for  staining  fresh  tissues,  for 
blood  corpuscles,  and,  by  Heneage  Gibbes's  method,  for  the  bacilli  of 
tuberculosis,  &c 

For  ordinary  tissues,  dissolve  one  twentieth  part  of  magenta  in  one 

hundred  parts  of  ten  per  cent,  solution  of  alcohol. 
For  blood  corpuscles,  dissolve  one  part  of  magenta  in  one  hundred 
parts  distilled  water  and  one  hundred  parts  glycerine. 
This  stains  the  nuclei  of  the  white  blood  corpuscles  a  somewhat  deep 
magenta  colour,  the  protoplasm  taking  on  only  a  faint  tinge  of  the 
same  colour. 

gibbes's  formula. 

Magenu  crystals 2  parts. 

Pure  aniline 3  parts. 

Alcohol  (sp.  gr.  830)     ....         30  parts. 
Disdlled  water 30  parts. 
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"  Dissolve  the  aniline  in  the  spirit,  triturate  the  magenta  in  a  glass 
mortar  to  a  fine  powder,  add  the  spirit  gradually  while  stimng,  ootil 
all  the  colour  is  dissolved,  then  add  the  water  slowly,  still  sdniog, 
and  put  in  a  stoppered  bottle." 

90.  Gibbes's  modified  method,  by  which  a  double  staining  is  very 
readily  obtained,  and  one  which  is  especially  useAd  for  the  examina- 
tion, is  sputum,  and  gives  very  good  results.     Take  of 

RosaniUne  hydrochloride  a  grammes. 

Methyl  blue i  gramme. 

Triturate  in  a  glass  mortar. 

Then  dissolve  aniline  oil    .        .        .  3  C.C 

in  rectified  spirit  .         15  CC. 

Slowly  add  distilled  water  15  CC 

Keep  in  a  stoppered  bottle.  Treat  the  sputum  in  the  ordinary  way. 
warm  the  fluid  gently,  transfer  the  cover  glass  to  the  wanned  fluid, 
allow  it  to  remain  for  four  or  five  minutes,  "wash  in  methylated 
spirit  until  no  more  colour  comes  away,  drain  thoroughly,  and  dry 
either  in  the  air  or  over  a  spirit  lamp.  Mount  in  Canada  balsanL' 
Sections  may  be  stained  in  the  same  fluid  in  three  01  four  hours. 
No  nitric  acid  is  used. 

91.  Proportions  used  by  Ransome  : — 

Pure  aniline 3  parts. 

Alcohol  anhyd 41  parts. 

Magenta  or  fuchsin        ....  r  part 

Distilled  water 45  parts. 

Mix  and  preserve  as  above. 

92.  Fuchsin. — A  concentrated  watery  solution  of  acid  fuchsin  should 
also  be  prepared  by  those  who  intend  to  investigate  the  pathology  kA 
the  nerve  centres.  The  method  of  suining  these  tissues  with  fiicbsin 
will  be  referred  to  under  the  heading  of  diseases  of  the  nervous 
system,  and  the  various  methods  of  staining  bacilli  will  also  be  more 
fully  described  each  under  its  appropriate  heading. 

98.  EhrUch's  formula  for  staining  tubercle  bacilli : — Take  of 

Pure  aniline 5  parts. 

Distilled  water 100  parts. 
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"  Shake  well  and  filter  through  a  moistened  filter ;  to  this  add  a 
saturated  alcoholic  solution  of  fuchsin,  methyl  violet  or  gentian  violet, 
till  jHccipitation  commences."  The  rapidity  of  staining  varies  with 
the  temperature. 

U.  Bismarck  brown,  prepared  as  follows,  is  an  exceedingly  useful 
contrast  stain,  and  is  also  invaluable  for  stainii^  sections  of  bone  and 
ycnmg  granulation  tissue.    Take  of 

Aniline  brown i  part. 

Alcohol  anhyd lo  parts. 

Distilled  water loo  parts. 

The  sections  must  be  stained  slowly,  and  the  water  in  which  the 
staining  fluid  is  suspended  must  contain  about  ten  per  cent  of 
methylated  spirit  MaVe  a  straw-coloured  solution,  and  allow  the 
sections  to  remain  in  this  for  several  days.  Mount  in  Canada  balsam 
(g  104,  p.  75).  ^Vhe^e  used  as  a  contrast  stain,  pour  a  few  drops  of 
the  strong  solution  into  a  watch-glass,  and  allow  the  section  to  rem^ 
in  this  for  about  ten  minutes.  This  gives  a  very  transparent  brown 
colour  to  the  nuclei  and  the  margins  of  the  cells,  leaving  the  proto- 
plasm almost  unstained. 

This  reagent  may  be  used  as  a  glycerine  (two  to  four  per  per  cent) 
solution.  Heat  the  aniline  brown  with  glycerine  in  a  test  tube,  allow 
thb  to  cool,  stain  the  section  for  a  couple  of  hours  or  more,  wash 
well  in  distilled  water  and  mount  in  Canada  balsam.  It  will  be 
found  of  great  advantage  to  allow  the  section  or  cover  glass  on  which 
is  the  dried  film  to  remain  for  a  few  minutes  in  a  weak  solution  of 
catbolic  acid  before  transferring  it  to  the  staining  fluid. 

9fi.  Chryioidin  is  chiefly  used  as  a  contrast  colour,  but  it  is 
gradually  being  superseded  by  methylene  blue.  Gibbes  recommends 
a  saturated  watery  solution  of  chrysoidin,  to  which  is  added  a  crystal 
of  thymol  dissolved  in  alcohol. 

96.  Methylau  blue  is  used  as  a  contrast  stain,  and  is  also  a  very 
good  stain  for  muscular  fibre. 

To  prepare  a  saturated  solution  of  methylene  blue,  take  of 

Methylene  blue i  part 

Alcohol  anhyd. 15  parts. 

DistiUed  water 35  parts. 
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When  the  fluid  is  to  be  used,  dilute  with  about  five  times  its  volume 
of  water.     Mount  muscle  stained  by  this  method  in  glycerine  (g  105, 
p.  76),  or  Farrant's  solution  (§  106,  p.  77). 
It  may  also  be  used  as  a  simple  watery  solution  1-3  per  cent. 

97.  Gold  (hioridt  is  of  comparatively  little  use  to  the  pathologi*^ 
except  in  the  case  of  tissues  which  can  be  transferred  at  once  to  the 
staining  fluid.  Id  the  examination  of  the  morbid  conditions  of  the 
cornea,  it  is,  however,  an  extremely  valuable  reagent,  as  also  in  the 
cases  of  nerve  terminations  in  muscles  which  have  been  removed 
from  the  body  during  life.  It  is  to  be  remembered  that  it  can  be 
used  to  best  effect  only  H-ithin  a  quarter  of  an  hour  of  the  removal 
of  the  part  from  the  living  body.  It  may  be  used  in  either  of  die 
following  ways : — 

(a.)  Soak  the  tissue  as  soon  as  removed  from  the  body  in  a  half 
per  cent  solution  of  chloride  of  gold,  until  it  assumes  a 
lemon  colour ;  then  expose  in  one  per  cent  acetic  acid 
solution  to  strong  light,  until  it  assumes  a  purplish  tinge. 
Sections  when  made  show  cormective  tissue  corpuscles 
(corneal  corpuscles,  cartilage  cells),  nerve  fibrils,  especially 
those  of  small  size,  and  ganglion  cells  stained  a  reddish 
purple  colour.     Mount  in  glycerine  (§  105,  p.  76). 

(A.)  Ranvier's  method  gives  extremely  good  results ;  its  only 
disadvantage  is  that,  during  the  process,  epithelial  cells 
are  removed.  It  is  especially  useful  for  staining  nerves, 
i:c  in  dense  tissue. 
Filter  the  juice  of  a  lemon  through  clean  starchless  muslin. 
Soak  small  pieces  of  perfectly  fresh  tissue  in  this  for  about 
five  minutes ;  wash  out  the  lemon  juice  with  distilled  water, 
and  then  transfer  to  a  one  per  cent,  solution  of  gold 
chloride,  in  which  allow  it  to  remain  for  half  an  hour. 
Again  wash  in  distilled  water,  after  which  keep  in  a 
stoppered  bottle,  carefully  protecting  from  every  tay 
of  hght  for  twenty-four  hours,  during  which  period  the 
tissue  should  be  exposed  to  the  action  of  a  twenty 
per  cent  solution  of  formic  acid.     At  the  expiration  of 
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this  period  the  same  purple  colour  will  have  appeared. 
Wash  again  in  distilled  water,  and  preserve  in  gljrcerine 
(§  los,  p.  76). 

98.  Ifiirate  of  stiver  is  used  specially  to  bring  out  the  intercellular 
substance  on  any  epithelial  or  endothelial  surface,  in  which  it  is 
reduced  by  light  to  the  black  oxide  of  silver.  It  is  also  used  as  a 
stain  for  the  intercellular  substance  of  cartilage,  and  for  the  laminated 
intercellular  tissue  of  the  cornea,  though,  if  the  tissues  be  exposed 
for  a  considerable  time  in  the  silver  solution,  the  nuclei,  and  even 
the  protoplasm  of  connective  tissue,  epithelial  or  &t  cells  may  become 
more  or  less  blackened.  To  the  pathologist  it  is  specially  useful  in 
the  study  of  the  eye  and  of  tumours  of  epithelial  type,  as  most  other 
tissues  have  been  dead  for  some  time  before  they  come  into  his 
hands.  For  demonstrating  the  structure  and  relations  of  the  alveoli 
of  cancerous  growths,  this  reagent  is  perhaps  the  most  valuable  at 
command.  Take  a  very  thin  section  of  the  tissue  to  be  stained  as 
soon  as  it  is  removed  from  the  body,  and  wash  well  in  distilled  water 
to  remove  all  chlorides,  which  would  at  once  throw  down  the  silver 
as  a  white  precipitate.  Expose  it  to  the  action  of  a  large  quantity  of 
half  per  cent  solution  of  nitrate  of  silver  for  from  five  to  ten  minutes 
(until  it  becomes  somewhat  whitened) ;  wash  in  water  (not  distilled), 
and  expose  to  difliise  daylight  until  a  delicate  brown  colour  makes  its 
appearance.  Care  must  be  taken  to  protect  the  specimen  from  the 
direct  action  of  the  sun's  rays,  or  the  tissues  become  quite  opaque 
and  very  deeply  stained.  Preserve  these  specimens  (if  not  mounted 
at  once)  in  a  mixture  of  glycerine  two  parts  and  water  one  part,  to 
which  first  add  five  to  ten  drops  of  acetic  acid  to  each  ounce  of  the 
mixture.  These  stained  sections  may  also  be  preserved  in  a  mixture  of 
equal  parts  of  spirit  and  glycerine.     Mount  in  gljrcerine  (§  105,  p.  76). 

99.  Pereiloride  of  iron. — Mrs.  Dr.  Hoggan  recommends  that 
sections  should  first  be  treated  with  water  and  methylated  spirit,  then 
with  a  one  per  cent,  solution  of  perchloride  of  iron,  and  then  with  a 
two  per  cent  solution  of  pyrogallic  acid.  By  this  method  the  nuclei 
are  stained  very  distinctly,  and  the  processes  of  the  prickle  celte  of 
pajnllomas,  &c.  are  very  well  brought  out 
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lOS.  Bicarbonate  of  soda,  five  per  cent  solution,  is  used  principally 
for  neutralising  the  add  hardening  fluids  (picric  add  or  chromic  add) 
before  using  staining  reagents,  such  as  logwood.  They  must  be 
thoroughly  neutralised  by  using  a  weak  solurion  after  the  secdons 
are  cut.     The  staining  may  then  be  proceeded  with. 

Fluids  used  in  Mounting  Sections. 
lot  dnw  oU  or  iurpoUine  is  usually  employed  to  render  stained 
tissues  more  transparent  before  they  are  mounted  in  Canada  balsam 
or  in  dammar  varnish.  Clove  oil  is  the  more  powerful  of  the  two,  and 
is  more  frequently  used,  as  it  is  also  much  more  agreeable  to  work 
with ;  bat,  as  already  found  (§  82,  p.  64),  it  is  a  powerful  solvent  of 
aniline  colours,  so  that  where  the  tissues  are  stained  with  these  dyes, 
turpentine  is  used  instead  of  the  dove  oil,  as  in  the  mounting  of 
tuberde  bacilli.  Before  the  oil  of  cloves  can  be  applied  to  the 
section,  all  water  must  be  abstracted,  which  is  done  by  means  of 
absolute  alcohol.  The  method  of  procedure  is  as  follows  :— After 
staining  the  section,  wash  well  in  water  to  remove  all  the  staining 
fluid  not  actually  taken  up  by  the  tissues ;  pour  about  a  drachm  of 
absolute  alcohol  into  a  watch-glass,  and  into  a  second,  a  similar 
quantity  of  dove  oil ;  take  the  section  from  the  water  with  a  needle, 
and  remove  as  much  of  the  water  as  possible  by  means  of  a  piece  of 
blotting-paper  or  a  soft  cloth,  allowing  the  free  end  of  the  section  just 
to  touch  one  of  these  absorbent  tissues ;  place  the  section  in  absolute 
alcohol,  allow  it  to  remain  in  this  for  two  or  three  minutes  without 
attempting  to  spread  it  out ;  transfer  the  tissue  with  a  dry  needle  to 
the  oil  of  cloves,  when  the  alcohol,  rapidly  diffusing  into  the  clove 
oil,  carries  the  edges  of  the  section  with  it,  and  in  this  way  the  section 
is  spread  out  on  the  surface  of  the  dove  oiL  It  must  not  be  left  for 
an  instant  after  it  is  clarified — (this  should  never  take  longer  than 
half  a  minute  if  the  section  has  been  properly  dehydrated), — as  the 
clove  oil  renders  the  tissue  extremely  brittle  and  friable.  To  transfer 
the  section  from  the  clove  oil  to  the  shde,  pass  the  blade  of  the 
copper  lifter,  after  carefully  oiling  it,  under  the  section  as  it  is  spread 
out  on  the  surface  of  the  oil  of  doves,  fix  one  margin  of  the  section 
with  the  point  of  a  needle  and  lift  it  from  the  watch-glass ;  have  the 
blade  as  nearly  horizontal  as  possible,  so  that  the  section  still  fioats 
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in  oil  on  the  blade ;  bring  the  blade  down  parallel  on  to  the  slide, 
vihUh  must  be  perfedly  dry,  and,  fixing  the  edge  of  the  section  with 
the  point  of  the  needle,  gendy  withdraw  the  copper  lifter,  leaving  the 
section  on  the  slide.  Tilt  the  slide  to  allow  any  supofluous  <xl  to 
drain  off,  dry  carefully  with  a  soft  cloth,  put  on  a  drop  of  Canada 
balsam  or  dammar  varnish,  lower  a  cover  glass  on  the  section  and 
press  it  down  with  the  handle  of  the  needle — any  air  bubbles  which 
may  have  become  entangled  in  the  tissues  being  by  this  means  driven 
out  In  a  day  or  two  the  cover  glasses  become  perfectly  firm,  and 
will  bear  any  amount  of  knocking  about 

109.  Glycerine,  or  some  fluid  in  the  composition  of  which  glycerine 
is  an  important  element,  is  the  most  useful  fluid  for  the  preservation 
of  thin  sections  which  are  to  be  transferred  at  once  from  water  to  the 
slide.  Where  pure  glycerine  alone  is  used,  as  for  extremely  delicate 
tissues,  thin  sections  of  lung,  or  peritoneum,  the  section  is  placed  on 
the  slide  (§  38,  p.  33),  superfluous  moisture  drained  away  or  removed 
with  a  soft  cloth,  and  then  a  small  drop  of  the  fluid  is  dropped 
on  to  the  section  with  a  glass  rod :  the  size  of  this  drop  can  otJy  be 
determined  experimentally,  but  it  is  always  better  to  err  on  the  side 
of  too  large  a  drop,  as  air  bubbles  are  not  then  such  frequent  in- 
truders under  the  cover  glass.  Lower  the  cover  glass  on  to  the 
section  (g  33,  p.  3r),  and  press  down  gently  with  the  handle  of  the 
needle  to  expel  air  bubbles,  which  with  glycerine  only  too  frequendy 
get  in,  and  are  then  very  difficult  to  drive  out.  All  superfluous 
fluid  at  the  margin  of  the  cover  glass  must  be  removed  mth  the  aid 
of  a  small  glass  pipette,  or  a  brush  slightly  moistened,  and  then  the 
slide  should  be  carefully  dried  with  a  soft  doth,  and  cemented  in  the 
course  of  an  hour  or  two.  The  advantages  of  glycerine  as  a  mount- 
ing fluid  are  its  simplicity  and  its  clarifying  property,  especially  tat 
sections  unstained,  or  stained  with  the  metallic  staining  reagents,  and 
more  particularly  for  those  tissues  which  are  to  be  examined  with 
high  powers.  Its  disadvantages  are,  that  it  does  not  dry  at  all,  and 
so  does  not  fix  the  cover  glass,  that  it  sometimes  clears  up  sectioiis 
too  much,  and  also  that  it  causes  fresh  white  fibrous  tissue  to  swdQ 
up  and  look  almost  gelatinous,  in  place  of  glycerine,  Farrant's  gum 
and  glycerine  fluid  is  now  frequently  employed. 
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106.  Farranfs  MottfOing  Fluid.— Tike  of 
Water, 
Glycerine, 

Anenious  add,  saturated  solution  (satu- 
rated by  boiling),  ..  equal  parts. 
Mix  well  in  a  covered  jar,  and  add  about  halTthe  bulk  of  picked  gum 
arabic ;  allow  these  to  stand  for  three  weeks,  stirring  daily,  or  until 
the  whole  of  the  guin  is  dissolved.  Then  filter  through  coarse  filter- 
ing paper,  or  allow  it  to  sUnd  for  a  further  period  of  a  couple  of. 
weeks,  when  the  air  bubbles  will  have  come  to  the  surface,  aod  any 
dirt  will  have  settled  to  the  bouom.  Decant  into  a  one-ounce  stop- 
pered phial,  to  the  stopper  of  which  a  glass  rod  is  fused.  Use  in 
same  way  as  glycerine.  If  too  much  gum  be  used,  the  tissues  are 
apt  to  become  slightly  granular,  whilst  if  too  much  glycerine  be  used 
the  tissues  become  transparent,  the  Farrant's  solurion  does  not  dry, 
and  the  cover  glass  remains  unfixed. 

This  is  one  of  the  most  useful  of  all  the  media  for  preserving 
sections  for  microscopic  examination.  It  combines  most  of  the 
advantages  of  glycerine  with  few  of  its  disadvantages.  It  does  not 
cause  fresh  tissues  to  swell  so  much,  and  does  not  render  sections 
quite  so  transparent,  though  it  does  clear  them  up,  especially  after 
they  have  been  mounted  for  a  few  days.  It  also  acts  as  a  preserva- 
tive medium,  on  account  of  the  presence  of  the  arsenious  acid ;  and 
the  glycerine,  by  its  affinity  for  water,  keeps  the  section  moist,  the 
only  position  in  which  the  fluid  dries  being  at  the  edge  of  the  cover 
glass.  By  this  drying  the  cover  glass  is  fixed  slightly  by  the  gum, 
and  after  the  specimen  has  been  mounted  for  two  or  three  days,  the 
slides  may  be  cleaned,  and  the  cover  glasses  cemented  with  HoUis's 
glue,  indiarubber  solution,  or  gelatine  solution.  The  great  disadvan- 
tage of  this  fluid  is  that  sections  kept  in  it  for  a  number  of  years 
become  cloudy  and  slightly  granular. 

107.  Camphor  mounting  fiuid\s  sometimes  used  in  place  of  Farrant's 
solution,  in  preparations  where  the  arsenious  acid  might  affect  the 
staining  or  injecting  fluid  with  which  the  tissue  is  impregnated.  For 
instance,  sections  taken  from  an  organ  injected  with  Prussian  blue 
must  be  mounted  in  a  fluid  which  contains  no  arsenious  acid,  as  that 
substance  causes  decolorisation  of  the  iron  blue. 
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This  fluid  consists  simply  of  Fanant's  solution,  in  wfaidi  ^ 
aisenious  add  is  replaced  by  camphor  water.     Take  of 

Camphor  water i  parts. 

Glycerine i  part 

Pure  picked  gum  arabic  ■       i%  parts. 

Prepare  in  the  same  manner  as.  Fairant's  solution,  and  then  keep  a 
piece  of  camphor  floating  in  the  fluid.  Use  it  in  the  same  mannw 
as  glycerine  or  Farrant's  solution. 

Canada  Balsam  and  Damhar  Varnish. 

108.  These  mounting  fluids  may  both  be  used  for  deeply  stained 
sections,  especially  where  it  is  necessary  to  bring  into  suong  relief 
the  stained  parts  of  the  tissue.  They  can.  be  used  only  where  the 
tissues  have  been  previously  dehydrated  with  alcohol  {§  104,  p.  74), 
and  then  cleared  up  with  some  substance  (clove  oil  or  turpentiiK) 
with  which  they  will  amalgamate.  Each  fluid  has  its  special  admirers, 
and  each  has  its  special  advantages,  the  disadvantages  being  that 
Canada  balsam  has  a  somewhat  yellow  tint,  and  hence  Js  not  fined 
as  a  mounting  medium  for  sections  which  it  is  intended  to  photograph, 
but  sections  mounted  in  it  keep  perfectly  well  for  years.  Secti<»is 
mounted  in  dammar  varnish  as  a  rule  become  somewhat  cloudy  and 
granular  after  they  have  been  kept  for  a  year  or  two ;  but  when  fresh 
they  are  beautifully  transparent,  and  the  medium  itself  is  perfectly 
free  from  colour,  so  that  it  is  admirably  adapted  for  photographic 
work.  To  prepare  Canada  balsam  mounting  fluid,  heat  the  ordinai; 
Canada  balsam  gently  for  about  twenty-four  hours  in  a  covered 
vessel ;  allow  it  to  cool  to  a  yellow  vitreous  looking  mass  \  take 
of  this  100  parts. 

Chloroform      ....        47  parts. 

Turpentine  ....  47  parts. 
Dissolve  the  Canada  balsam  in  the  chloroform  and  turpentine,  and 
filter  through  fine  cotton  wool  It  must  be  kept  in  a  stoppered 
bottle  which  has  previously  been  carefully  dried,  and  rinsed  out  first 
with  absolute  alcohol,  and  afterwards  with  turpentine  or  benzole.  It 
must  also  be  kept  in  a  dry  place. 

If  the  Canada  balsam  is  to  be  used  for  mounting  suined  bacteria, 
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especially  tubercle  bacilli,  the  chlorofonn  must  be  replaced  by 
benzole,  wtuch  is  not  nearly  so  powerful  a  solvent  of  the  aniline 
coloun  as  is  the  chloroform. 

108.  Dammar  varnish  is  prepared  as  follows : — Take  of 

Gum  dammar  .        .        .        2  parts. 

Gum  mastic      ....         1  part. 

Turpentine        ....        4  parts. 

Chloroform  ....  2  parts. 
(These  proportions  may  vary  somewhat  as  a  thinner  or  a  thicker 
fluid  is  preferred,  but  the  above  proportions  give  very  good  results.) 
Mix  in  an  earthenware  jar,  stirring  and  agitating  until  the  gums 
are  dissolved,  and  then  filter  through  coarse  filtering  paper  into 
small  stoppered  phials,  to  the  stoppers  of  which  glass  rods  have  been 
fused. 

Cementing  of  Cover  Glasses. 

110.  For  this  purpose  various  solurioos  have  been  suggested,  but 
the  same  great  difficulty  almost  invariably  presents  itself,  that  with 
nearly  all  these  substances  the  glycerine  sooner  or  later  leaks  out. 
With  Fanant's  solution  there  is  not  the  same  danger,  so  that  it  is 
frequently  sufficient  to  run  a  ring  of  gold  size,  French  glue,  Hollis's 
marine  glue,  or  indiarubber  solution  around  the  margin  of  the  cover 
glass,  after  carefully  cleaning  the  sUde,  and  allowing  the  gum  in  the 
Farrant  solution  to  partially  fix  the  cover  glass.  It  is  then  lefl  for 
twenty-four  hours,  after  which  a  ring  of  zinc  white  cement  may  be 
laid  over  the  ring  already  put  on,  and  this  may  be  repeated  in  the 
course  of  a  day  or  two,  when  the  first  layer  has  become  properly  set. 


I.  This  line  white  cement  is  < 

composed  of 

Benzole 

8  parts. 

Gum  dammar 

8  parts. 

Oxide  of  zinc 

I  part. 

Mix  the  gum  dammar  and  the  benzole,  filter  through  cotton  wadding, 
after  which  add  the  oxide  of  »nc,  mix  in  a  mortar,  and  again  filter 
through  the  wadding. 
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This  cement  fonns  a  very  woHcable  material,  and  when  set  b  u 
bard  and  firm  as  enamel 

Slides  cemented  in  this  manner  will,  if  propedy  done  in  the  first 
instance,  keep  perfectly  &ee  from  leakage  for  years. 

112,  For  sections  mounted  in  glycerine  the  best  method  is  Dr. 
Marsh's,  who  suggests  gelatine  solution  as  a  cement  for  first  fixing 
the  slide ;  the  reason  for  this  is  that  gelatine  readily  mixes  with  the 
glycerine  in  its  immediate  neighbourhood. 

He  prepares  the  solution  by  placing  a  small  quantity  of  gelatine 
in  a  narrow  glass  beaker,  covering  it  with  water,  and  allowing  the 
gelatine  to  take  up  as  much  of  the  water  as  it  wiE  Any  super- 
fluous water  is  poured  ofi*,  the  mixture  is  heated,  and  three  or 
four  drops  of  creosote  are  added  to  each  ounce  of  the  fluid ;  keep 
in  a  small  bottle,  and  each  time  that  the  mixture  is  needed,  it  is 
"  rendered  fluid  by  immersing  the  bottle  containing  it  in  a  cup  of 
warm  water."  The  slide  must  be  perfectly  freed  from  glycerine  by 
the  aid  of  a  camel  hair  pencil  and  a  damp  cloth.  A  ring  of  tbe 
gelatine  fluid  is  painted  round  tbe  edge  of  the  cover  glass.  As 
soon  as  this  is  set,  paint  it  over  "with  a  solution  of  bichromate 
of  potash,  made  by  dissolving  ten  grains  of  that  salt  in  one  oonce 
of  distilled  water."  He  recommends  that  "  this  applicarion  of 
bichromate  of  potash  should  be  made  in  the  daytime,  as  the  actioD 
of  dayl^ht  upon  it,  in  conjunction  with  the  gelatine,  is  to  render 
the  latter  insoluble  in  water;"  wash  well  in  methylated  spirit  to 
remove  all  the  glycerine,  and  then  run  on  a  ring  of  zinc  white,  which 
may  be  repeated  until  a  good  firm  ring  is  made. 

118.  In  applying  these  rings,  it  is  well  to  use  a  "  turn-table^"  This 
is  a  heavy  brass  disc  about  three  and  a  half  inches  in  diameter,  which 
should  work  smoothly  on  a  conical  pointed  pivot  fixed  to  a  solid 
piece  of  wood.  On  the  disc  may  be  marked  or  engraved  a  series  of 
concentric  rings,  each  of  which  should  correspond  in  size  to  the  size 
of  a  cover  glass.  Then  a  couple  of  brass  clips  are  afiixed,  which  serve 
to  keep  the  slide  in  position  when  the  cover  glass  is  "centred." 
Self  centering  turn-tables  are  now  also  much  used.  With  a  goat  hair 
brush  lay  on  first  a  rii^  of  the  size  or  other  cement,  and  when  this 
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is  dry,  put  on  the  unc  white.  In  working  with  the  cements  always 
keep  the  brushes  clean.  This  is  done  by  means  of  wann  water  for 
the  size,  glue,  or  gelatine,  and  turpentine  or  benzole  for  the  zinc 
white.  When  the  zinc  white  becomes  too  thick  to  run  readily,  it 
may  be  diluted  with  benzole. 

106.  Label  the  slide  with  the  name  of  the  tissue,  the  disease,  date 
otpost  mortem,  method  of  staining  and  mounting  employed,  and  the 
date  of  mounting.  It  is  now  ready  for  future  examination.  Slides 
so  prepared  should  be  kept  in  the  flat  trays  already  spoken  of  (g  30  /, 
p.  37),  carefully  protected  from  both  light  and  dust 
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CHAPTER    III. 

THE  UVER. 

115.  The  weight  of  the  normal  liver  when  taken  fiom  the  bodjr  is 
about  3  lbs.  The  surface  is  smooth,  and  the  capsule  has  a  glistcnii^ 
appearance,  is  of  a  bluish  pink  colour,  and  is  fully  though  not  tensely 
distended  The  glistening  appearance  is  due  to  the  reflection  of  the 
peritoneum  over  the  surface  of  the  organ,  and  is  not  observed  at  the 
posterior  border,  where  the  peritoneum  is  absent 

Beneath  the  capsule,  and  through  the  delicate  subcapsular  tissne, 
the  lobules  or  small  subdivisions  of  the  liver  substance  can  usually 
be  seen,  varying  in  size  from  about  i-20th  to  i-i6th  of  an  inch  in 
diameter.     On  making  a  section  the  substance  "cuts"  readily,  but  is 


Fig.  8. — Taken  from  a  li»er  in  which  there  wgs  Tally  dfg 
(u'here  ihc  dutJinu  or  the  tobuivs  are  moic  disiinclly  marked), 
size  of  the  lohulcs  is  here  indicaied.     The  [aiger  0|jtnlngs  (a)  u 


sels,  Ibe  daifc  lines  (ii|' bands  of  libtoui 
lir,sue  in  porlal  !i[iace<i.  I'he  smaller  o)ieiiiDgs  (i-)  cone&poad  in  sUe 
to  ihe  lobules  of  ihe  liver. 

finn  and  close;  ihe  surface  of  the  section  is  of  a  dull  chocolate  colour, 
and  the  outlines  of  the  lobules  of  a  healihy  liver  may  be  indistinctly 
made  out.  The  capsule  is  exceedingly  thin  and  delicate,  and  only 
here  and  there  very  delicate  bands  of  connective  tissue  may  be  seen 
passing  into  the  deeper  part  of  the  liver  substance.  In  the  cut 
section  a  number  of  large  openings  are  seen;  these  are  mostly 
branches  of  the  hepatic  vein.     The  gall  bladder  is  usually  scmi-dis- 
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tended  with  a  brownish  yellow  bile,  which  may  be  readily  pressed 
through  the  common  duct  into  the  duodenum. 

116.  For  the  preparation  of  such  a  livec  for  microscopic  examina- 
tion, see  g  5a  and  55,  pp.  42  and  44-  Cut  sections  (§  70,  p.  50). 
Stain  a  section  with  picro-carmine  (see  §  77,  p.  55). 

Examine  carefully,  ia  order,  the  capsule,  the  portal  vein,  the  hepatic 
sirtery,  the  hepatic  vein,  the  bile  ducts,  and  the  liver  cells,  or  paren- 
chyma of  the  organ.  With  the  capsule  examine  the  inter-  and  intra- 
lobular connective  tissue. 

On  the  outer  surface  of  the  capsule  is  a  layer  of  endothelial  cells ; 
beneath  this  serous  layer  proper  is  a  layer  of  irregular  connective 
tissue,  in  which  are  yellow  elastic  libres,  and,  deeper  still,  a  layer  of 
lamellated  connective  tissue,  which  is  a  continuation  of  Glisson's 
capsule.  This  capsule  of  Glisson  plays  a  most  important  part  in 
certain  conditions,  such  as  perihepatitis  and  polylobukr  cirrhosis. 
Continuous  with  the  subcapsular  tissue  are  processes  of  similar  lamel- 
lated tissue  running  at  interi'als  into  the  substance  of  the  liver,  where 


Fic.  9.— Conlentaofportal  canal  of  d"g.    (Klein  and  Noble  Smilh.] 

y.P.  Section  of  ihe  portal  vein,  a  large  lumen  and  comparatively 
thin  wall. 

a.  The  small  branches  of  the  hepatic  artery,  with  their  thick- 
ened Kails. 

t.  Sections  of  Ule  ducts  with  the  regular  lajrer  of  nucleated 
coluinnaT  epithelium  and  the  small  orifices. 

e.        Connective  liuue  supporting  the  various  structures  in  the  canal. 

they  are  again  met  with  in  the  portal  canals.     Between  the  lamellae 
are  a  number  of  flattened  branching  connective  tissue  cells.     In  the 
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human  liver  the  interlobular  tissue  is  comparatively  scanty,  but  con- 
nective tissue  is  found  in  considerable  quantities  running  along  with 
the  larger  branches  of  the  portal  vein.  It  will  be  well  to  state  al 
once  that  a  study  of  a  single  lobule  of  the  liver,  and  a  single  poctal 
canal,  will  give  the  key  to  the  structure  of  the  whole  organ. 

The  portal  canals  are  the  large  spaces  in  the  liver,  in  which  are 
seen  the  openings  of  the  branches  of  the  portal  vein.  In  one  c£ 
these  canals  are  found — (i.)  A  large  opening  {V.P.),  the  portal  or 
interlobular  vein,  which  brings  the  blood  ftoro  the  alimentary  tract 
to  the  liver.  The  walls  of  this  vessel  are  comparatively  thin,  (i.) 
One  or  two  small  branches  of  the  hepatic  artery  {a)  with  thick  walk. 
These  arterioles  have  the  structure  of  small  arterioles,  as  seen  in 
Other  parts  of  the  body.     (3.)  Two  small  bile  ducts  {6)  in  which  the 


Flc.  10. — Di^iamitic  repre«tnuiion  of  the  struciure  of  >  small 
ponion  of  the  liver,  allered  from  Quain's  "  Analomy." 
S.  V.  Sul'lobular   vein,   inio  which  the  central  veiiu,  or  hepatic 

venules.  C.V..  open. 
I.E.     lnterlal>u]ar  liisure,  in  which  run  ibe  portal  vein,  &c. ;  and 
running  from  the  portal  vein  [o  the  central  vein  are  tlie 
portal  capillaries,  P.C. 
P.        The  parenchymatous  li»^ue,  or  gland  subxtance  proper,  com- 
posed of  massei  of  polyhedral  cells. 

walls  are  of  considerable  thickness  in  comparison  with  the  lumen  of 
the  tube.     Lining  this  thick  wall  is  a  distinct  layer  of  nucleated 
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crfumnar  eirithelium.'  {See  structure  of  epithelium  of  bile  duct, 
§  134,  p.  tio.)  Around  these  various  structures  there  is  a  con- 
siderable quantity  of  connective  tissue  [e),  which  has  entered  the 
liver  at  the  hiks,  along  with  the  vessels,  and  now  leaves  the  portal 
canals  to  run  in  the  smaller  spaces,  and  between  the  lobules.  It 
thus  forms  a  supporting  framework  for  the  liver  substance  proper. 
Examine  a  section  through  a  lobule  near  the  portal  canal.  It  may  be 
described  as  a  mass  of  polyhedral  cells  arranged  around  a  central 
(hepatic)  vein.  Piercing  this  mass  of  cells,  and  running  from  the 
portal  vein  at  the  periphery  towards  the  centre,  are  numerous  capillary 
vessels,  bringing  the  blood  into  very  close  contact  with  these  liver 
<%Ils.  Around  the  vesseb  are  numerous  lymphatics,  which  play  a  not 
unimportant  part  in  the  changes  occurring  in  certain  morbid  con- 
ditions. Between  individual  cells,  or  rather  at  the  angles  between 
several  cells,  are  the  bile  capillaries,  which  in  their  most  minute 
ramifications  are  simply  channels  between  adjacent  liver  cells.  They 
open  into  the  bile  ducts  by  a  gradual  modification  of  the  liver  celts 
into  an  epithelial  layer  (Fig.  n). 


Fic  It. — Commencement  of  biliary  channels,  and  s 
smaller  bile  duels  (after  Klein  and  Noble  Smith). 
i^.  Biliaiy  canaliculi  in  Ihe  angles  belween  adjacent  liver  cells. 
Lt.  Liver  cells,  slightly  modified,  just  before  Ihe  commencement 
of  the  bile  duct  proper,  with  its  linine  of  flattened  efHthelinm, 
f.e.  (Intermediary  portion  of  the  duct). 
t,t.  Cubical  epilbelinm  o(  the  somewhat  ^aiga  bile  duel. 

'  Remember  the  dislribution  of  Ihese  vessels  when  Ihe  search  for  a  lobule  is 
entered  upon.  To  find  a  lobule,  look  first  for  several  portal  spaces,  which  may  be 
iecognia«d  by  the  fact  that  they  contain  tevtral  openings.  Draw  imaginary  lines 
from  these  spaces  to  ■  common  centre.  Near  this  centre  will  be  found  a  lin^ 
openinc — the  hepatic  vein,  the  cetilrc  of  a  lobule.  The  periphery  of  this  lobule  ii 
Bnukcd  by  line*  joining  the  sereial  portal  spaces  running  at  right  aisles  to  those 
down  toward*  the  centre. 
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The  lobules  are  arranged  in  groups,  and  the  central  veios  of 
one  of  these  groups  open  into  a  larger  branch  of  the  hepatic  vein — 
the  sublobular  vein  (Fig.  ro).     When  a  transverse  section  through 


GSW 


Fig.    II. — Diagramatic  lepreKntation  of  loboles  of  the  lirer, 
divided  into  lones. 

P.C.  Portal  canal,  in  which  are  contained  the  following  ttnic- 
lures:— fl.</.  BileducL  /".  f.  Portal  vein.  ff..,4.  Hepatic 
arterf.  A.N.  Area  in  which  chronic  venous  coneestioD  is 
fiist  manifesled.  A.  W.  Area  in  which  waiy  change  is 
met  with.  A.F.  Area  of  ratty  infillralion.  These  three 
areas  correspond  to  the  ceniral  ({.%.),  intermediate  (>'.*■)> 
and  peripheral  (/.c)  zones. 

one  of  these  groups  of  lobules  is  examined,  there  is  the  airange- 
ment  seen  in  Fig.  u.  The  following  structures  are  cut  through — 
(i.)  those  situated  at  the  angles  between  the  lobules  (in  the  portal 
space,  Fig.  9) ;  and  (2.)  the  mass  of  liver  cells  perforated  by  the 
various  structures  already  mentioned,  including  the  hepatic  or  intn- 
lobular  vein.  For  convenience  of  description  this  section  is  mapped 
out  into  three  distinct  zones,  each  of  which  is  specially  affected  by  a 
particular  scries  of  lesions.  These  are — irf.  The  peripheral  or  portal 
zone,  which,  as  its  name  indicates,  is  situated  at  the  periphery  of  the 
lobule,  and  occupies  one-third  of  the  diameter  of  the  section ;  td. 
Within  this  is  the  intermediate  zone,  or,  as  it  is  sometimes  named,  the 
zone  of  the  hepatic  artery,  which,  roughly  speaking,  also  occupies  ooe- 
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third  of  the  diameter.  It  is  named  the  zone  of  the  hepatic  artery  from 
the  fact  that  the  venous  capillaries  of  the  hepatic  artery  are  here  sup- 
posed to  empty  their  contents  into  the  portal  venous  capillaries  which 
run  between  the  inter-  and  intralobular  veins.  $d.  And  lastly,  there  is 
the  central  zone,  or  that  of  the  hepatic  vein,  situated  in  the  centre  of 
the  lobule:  At  the  periphery  of  the  lobute  are  the  small  branches  of 
the  porta]  vein,  which  empty  their  blood  into  the  intercolumnar  or 
portal  capillaries.  As  Klein  points  out,  there  are,  in  consequence  of 
the  mass  of  liver  cells  being  pierced  by  the  portal  capillaries,  short 
transverse  masses  of  the  liver  cells  running  at  right  augtes  to  the 
radiating  columns  of  the  network  of  cells.  The  liver  cells  making  up 
these  columns  are  polygonal  in  shape,  and  have  an  extremely  granular 
appearance  ;  as  a  rule  a  single  oval  nucleus  is  to  be  observed,  which 
stains  deeply  with  carmine,  &c  ;  a  cell  wall  may  also  be  demonstrated, 
— (Haycraft.)  Throughout  the  cell,  granules  of  glycogen  and  brown 
pigment  are  seen,  whilst  in  a  liver  removed  from  an  animal  killed 
shortly  after  food  has  been  taken,  globules  of  fat  are  noticed  in  the 
cells  of  the  peripheral  zone.  The  granular  appearance  of  the  proto- 
plasm is  due  to  the  existence  of  an  intranuclear  and  an  intracellular 
plexus,  to  be  made  out  only  with  the  aid  of  a  very  high  magnifying 
power.  The  imaginary  spaces  at  the  margins  of  the  lobules,  joining 
the  intertobular  spaces,  are  spoken  of  as  the  interiobular  fissures. 

Cloudy  Swelunc  of  the  Liver. 

117.  This  is  a  condition  which  should  be  specially  looked  for  in 
organs  taken  from  patients  who  have  died  during  the  course  of  certain 
acute  febrile  conditions  (yellow  fever),  especially  those  of  septicemic 
origin,  or  scarlatina,  small-pox,  &c.,  and  in  the  early  stages  of  phos- 
phorus, arsenic,  antimony,  alcohol,  or  sulphuric  ether  poisoning. — 
(See  Fatty  Degeneration,  §  119,  p.  91,) 

The  liver  is  swollen,  and  the  capsule  comparatively  tense;  the 
organ  is  somewhat  paler  than  normal,  as  the  amount  of  blood  in 
the  eapUiaries  appears  to  be  diminished,  and  the  whole  organ, 
instead  of  having  a  clear  glistening  appearance,  is  somewhat  opales- 
cent Preserve  for  examination  {§  51,  p,  41),  stain  in  picro-carmine 
(§  77.  P-  5S)- 
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Examine  under  the  low  power  ( x  50). — The  lobules  are  lathei 
more  distinctly  marked  out  owing  to  a  slight  increase  in  the  Dumber 


Fig.  13. — Cloady  swelling  of  ihe  liver  cells.  Seclion  suined  id 
jHcro-cannine.     ( x  450.) 

I.e.  Liver  celU  swollen  and  granular  ;  small  c1ol>ules  >re  seen  here 
and  there,  and  the  nucleus  is  slightly  obscured. 

I*.  CajiiJIary  vcsmcIs  Iwluceii  Ihe  columns  of  liver  cells;  contain- 
ing red  blood  corpuscles  (green),  and,  it-^.f.,  while  blood 
corpuscles  (cirmine). 

r.  Endothelial  cell)  forming  ihc  vialh  of  the  intercolumnar  capil- 
lary vessels. 


:issue  nuclei  in  the  interlobular  fissures  (stained  pink) : 
the  capillaries  are  seen  to  be  compressed  by  the  columns  of  swollen 
liver  cells  (and  by  exuded  leucocytes). 

High  power  ( X  300). — On  examining  a  cell  in  the  portal  zone, 
where  the  change  is  always  more  advanced,  note  that  it  is  distinctly 
swollen,  that  it  has  lost  its  polygonal  form,  and  is  much  more  rounded 
than  the  healthy  liver  cell ;  that  the  protoplasm  of  the  cell  appears 
to  be  exceedingly  granular  and  cloudy  (probably  due  to  an  alteration 
in  the  thickness  of  the  rods  which  make  up  the  intracellular  plexus), 
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and  the  nucleus  is  somewhat  obscured.  In  some  cases  the  cells 
appear  to  be  undergoing  a  process  of  division  or  breaking  down,  and 
where  this  is  far  advanced  the  whole  of  the  cell  may  consist  simply 
of  a  mass  of  granules,  whilst  the  nucleus  has  disappeared  entirely. 

It  is  probable  that,  as  in  the  heart,  the  cloudy  swelling  is  frequently 
but  an  early  stage  of  fatty  degeneration. 

Fatty  Infiltration  of  the  Liver, 

118.  Fatty  infiltration,  or  Adiposis,  is  found  during  the  physio- 
Ic^cal  process  of  digestion,  and  is  only  a  pathological  condition 
where  there  is  an  exaggeration  of  the  normal  process.  It  may  be 
due  to  an  excessive  supply  of  fatty  matter,  maltose,  sugar,  &c.,  of 
to  defective  assimilation  of  these ;  but  the  essential  factor  in  this 
condition  appears  to  be  that  the  fat  is  derived  principally  from 
without,  and  is  not  formed  from  the  breaking  down  of  the  protoplasm 
of  the  cell,  though  it  is  accompanied  by  impaired  function  of  the  cell. 
It  is  found  in  patients  who  have  died  from  phthisis,  scrofula,  cancer, 
and  wasting  diseases  generally,  and,  as  a  rule,  is  unaccompanied  by 
marked  jiuindice  or  ascites.  The  organ  is  enlarged,  smooth,  paler 
or  yellower  in  colour.  The  capsule  is  tense  and  glistening,  and  the 
anterior  margin  of  the  liver  is  considerably  thickened  and  rounded. 
The  tissue  pits  on  pressure,  and  the  indentation  remains  for  some 
time  after  the  pressure  is  removed.  The  lobules  are  usually  distinctly 
marked  out,  each  having  a  pale  yellow  ring  at  its  periphery,  and  a 
brownish  red  or  purple  centre :  this  may  be  seen  even  through  the 
capsule.  On  making  a  section  into  the  substance  of  the  organ,  it  is 
found  that  the  general  pallor  is  distinctly  marked,  and  that  the  surface 
of  the  section  has  a  peculiar  yellow  mottled  appearance ;  the  tissue  is 
friable.  The  specific  gravity  may  be  so  much  diminished  that  a  piece 
of  the  liver  will  float  in  water,  though  the  actual  weight  of  the  organ 
may  be  considerably  increased.  When  the  surface  is  scraped  droplets 
of  oil  are  collected  on  the  knife.  These  are  readily  recognised  if  the 
scraping  is  floated  on  water.  Harden  in  Miillei's  fluid  (§  55,  p.  44), 
stain  one  section  in  picro-carmine  (g  77.  P-  35)<  one  in  osmic  acid 
(§  86,  p.  67),  and  mount  these  and  an  unstained  specimen  m  Far- 
tant's  solution  (g  106,  p.  77). 
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Examine  a  single  lobule  under  a  low  power  ( x  50).     In  the  caAj 
stages  the  infiltration  is  confined  to  the  peripheral  or  portal  sone,  or 


Fig.  14. — Drawing  of  portion  of  ■  lobule  of  >  large  fatty  liver. 

Section  itained  wilh  plcro-carmine.     (  x  loo.| 
k.v.        Cenlial  or  hepatic  vein. 
e.  Capillaries  distended  witb  blood. 

I.i.  Columns  of  beallhy  liver  celk 

f.c,  f.t.  Liver  cells  in  the  peripheral  lonc  in  nn  advanced  Mage  of 

fatl;  infill  tat  ion. 
b.H.         fimall  bile  duct  lined  with  cubical  epithelium. 
v.p.         Portal  vein  distended  wilh  blood. 
C.I.  Connective  tissue  and  bile  duct  in  longitudinal  section  of 

an  interlobular  space. 

to  that  part  of  (he  lobule  where  the  blood  is  emptied  firom  the  portal 
vein  into  the  intercolumnar  capillaries.  Under  this  power  the  droplets 
of  fat  appear  to  be  of  considerable  size,  though  the  size  varies  some- 
what, as  is  seen  on  more  careful  examination.  In  the  more  advanced 
stages  the  globules  tend  to  run  together,  and  to  form  lai^e,  clear, 
strongly  refractile  droplets,  which  appear  to  distend  the  liver  i:eU 
completely,  and  to  push  the  nucleus  to  one  side.     In  very  advaiKxd 


Digitized  byGoOgIc 


FA  TTY  DECEIVER  A  TION, 


cases  the  cells  or  the  whole  lobule  may  be  infiltrated,  and  it  is  difficult 
to  distii^uish  the  mass  from  ordinary  adipose  tissue. 

High  power  ( x  300).— The  liver  cells  in  the  peripheral  lone  have 
lost  their  polygonal  form,  and  are -seen  to  be  swollen  and  rounded. 


W\ 


g.  A  single  lar^  droplet  blackened  by  osmic  acid,  and  therefore 
of  a  falty  nature,  cODlaincd  within  the  wall  of  protoplasm. 
It  will  be  observed  that  the  nucleus  is  dUtJDCIlr  seen,  and 
ii  poshed  lo  one  angle  of  the  cell,  giving  rise  to  the  so-called 
"wgnet-rine"  appearance. 
In  ODC  cell  only  are  there  (wo  droplets  of  fat,  ^. 

Each  cell  is  made  up  of  a  thin  film  or  wall  of  protoplasm,  enclosing 
a  single  or  perhaps  two  or  three  droplets  of  fatty  material  {stained 
black  by  osmic  acid).  In  the  picro-caimine  stained  section  observe 
that  one  angle  of  the  cell  remains,  and  that  in  this  angle  the  nucleus 
b  situated,  deeply  stained,  and  standing  out  very  prominently.  In 
consequence  of  the  swelling  of  the  cells,  and  of  their  being  pressed 
together,  their  outlines  or  boundaries  are  somewhat  indistinct  and 
obscured. 

Fatty  Degeneration. 

119.  Fatty  degeneration  is  to  be  looked  for  in  the  liver  of  patients 
who  die  during  the  course  of  wasting  or  exhausting  diseases.  It  is 
also  constantly  met  with  as  a  sequel  lo  cloudy  swelling,  fallowing 
continued  fevers  and  the  exhibition  of  those  poisons  already  men- 
tioned (g  117,  p.  87),  which  act  by  interfering  with  the  proper  oxidation 
of  the  tissues.  It  is  also  seen  in  Addison's  disease,  in  anaemia,  and 
phthi^,  where,  in  addition  to  imperfect  oxidation,  there  is  decreased 
vitality  of  the  tissues  as  a  part  of  a  general  malnutrition  or  debility  of 
the  system.    It  is  frequently  met  with  in  patients  who  have  died  of 
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malignant  growths,  especially  cancer.  Although  it  is  impossiUe  to 
draw  a  sharp  line  of  demarcation  between  this  and  the  preceding 
condition,  they  differ  considerably  in  both  naked  eye  and  microscopic 
characteristics,  and  are  met  with  in  slightly  different  condidons,  and 
it  is  found  to  be  more  conveniuit  to  treat  of  them  under  diffcrem 
headings. 

From  the  physical  characteristics  of  the  tissues,  both  naked  eye 
and  microscopic,  the  condition  is  known  as  the  atrophic  or  wasted 
form  of  fatty  liver.  The  organ,  in  the  advanced  stage  of  the  process, 
and  where  a  large  number  of  the  cells  have  become  affected,  is 


Ftc   i6. — Drawing  of  btty  infiltration  ol  the  liver  (with  fattr 
d^jeneration  at  the  peripheiy  of  the  lobule  only).     Stained  with 
ounic  acid,     (x  50,) 
<.       Capsule  of  the  liver. 

v.e.    Transverse  section  ol*  central  or  hepatic  vein. 
v.^.  Oblique  section  of  central  or  hepatic  vein. 
p,e.     I'ortal  canal  with  various  openings.     (See  Fig.  9.) 
/.:.     Peripheral  zones  of  the  lobules,  in  which  are  the  faltily  in- 

hltriled  and  d^enerated  cells, — the  fat  globulei  being 

stained  black  by  the  action  of  ihe  osmic  acid. 
g.        Small  mass  of  round-celled  giowib,  lying  close  to  ihe  portal 

ipace,  nearly  allied  to  iubtrcU  in  structure,  but  with  no 

gianl  cell. 

markedly  wasted,  and  the  weight  and  specific  gravity  are  both 
diminished,  the  capsule  is  somewhat  wrinkled,  the  colour  is  brown  or 
brownish  yellow,  and  the  tissue  appears  to  be  more  or  less  opaque, 
but  pale  and  friable,  and  breaks  down  readily  under  the  finger. 

Harden  in  Midler's  fluid  (§  55,  p.  44) ;  prepare  for  section  cutting. 
(S  70,  P'  50);  mount  one  section  unstained  in  Farrant's  solution 
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(9  1 06,  p.  77);  stain  a  second  section  in  osraicacid(g  86,  p.  67),  and 
mount  in  Fairant's  solution. 

Examine  with  the  low  power  ( x  50),  The  lobules  are  distinctly 
defined,  the  liver  cells  are  atrophied,  and  in  these  atrophied  and 
somewhat  angular  cells  are  seen  a  number  of  small  fat  globules, 
having  the  dark  outline  and  clear  centre.  These  droplets  of  fat  are 
usually  small,  but  there  are  several  in  each  cell;  they  give  the 
characteristic  black  reaction  with  one-half  per  cenL  solution  of  per- 
osmic  acid.  The  globules  of  fat  are  in  greatest  number  towards  the 
periphery  of  the  lobule ;  but,  in  advanced  cases,  the  process  extends 
throughout  the  lobule.  The  capillaries  are  dilated.  In  a  picro- 
cannine  stained  specimen  a  number  of  exuded  leucocytes  may  be 
seen  as  bright  crimson  points  along  the  lines  of  the  interlobular 
fissures,  and  in  the  interlobular  spaces. 

High  power  (  *  300). — Here  again  the  cells  are  seen  to  be  consider- 
ably shrunken,  and  to  have  an  angular  outline.     Scattered  throughout 


Fig.  17.- 
takcD  from  near  ihe  "o 

1^.  Liver  cells  irTanged  in  columns.  The  outlines  of  these  cells 
are  vvcf  dislinGtlf  marked.  The  nucleus  is  not  visible  in 
most  of  the  cells,  which  are  small,  and  have  in  Iheii  pro- 
loplosm  several  droplets  of  fai,— ihese  droplets  varying 
veiy  much  in  size,  hut  usually  coroparalively  small. 

e.v.  Capillary  vessels  and  delicate  connective  tissue, — the  nuclei 
of  both  of  which  aic  lecn  slightly  stained  by  the  osmic  acid. 

the  protoplasm  of  the  cell  are  numerous  oil  globules,  never  of  any  great 
size ;  for,  although  some  of  them  may  run  together,  they  seldom  form 
a  single  large  droplet  in  the  centre  of  the  cell.  Such  of  the  proto- 
plasm as  remains  is  extremely  granular,  and  the  nucleus,  when  it  can 


Digitized  byGoOgIc 


94  THE  LIVES. 

be  made  out,  is  seen  sdU  to  occupy  its  position  in  the  centre  of  the 
cell,  though,  in  the  majority  of  cases,  it,  like  the  [Mxitoplasm,  is 
undergoing  division  and  breaking  down.  To  see  these  nuclei,  stain 
a  section  in  picro-cannine  (§  77,  p.  55),  and  mount  in  Fanant's  solu- 
tion (§  106,  p.  77).  In  consequence  of  the  shrinking  of  the  cells,  the 
outlines  of  individual  cells  are  easily  made  out 

120.  Where  fatty  degeneration  has  been  brought  on  more  rapidly, 
as  in  the  case  of  phosphorus  poisoning,  the  decrease  in  size  and 
weight  is  not  so  marked,  and  there  are  certain  other  characteristic 
features,  to  which  special  attention  must  be  drawn. 

The  liver  is  pale,  but  at  certain  points,  or  it  may  be  almost 
throughout  the  whole  of  the  oi^an,  patches  of  bile-suined  tissue  and 
small  punctiform  hxmorrhages  are  frequently  to  be  seen.  These  are 
due  to  the  rupture  of  the  bile  ducts  and  small  arteries,  the  walls  of 
which  have  undergone  fatty  degeneration.  In  consequence  of  the 
bile-staining,  the  organ  is  frequently  of  a  canary  yellow  or  a  darker 
yellow  colour,  with  hxmorrhagic  patches,  especially  under  the  capsule. 
It  is  not  much  decreased  in  size.  On  examination  with  the  micro- 
scope, the  protoplasm  of  the  liver  cells  appears  to  be  almost  entirely 
replaced  by  fat  globules,  which  in  this  case  are  of  considerable  siie ; 
much  larger  than  in  the  case  of  ordinary  fatty  degeneration,  as  there  is 
no  time  for  absorption  of  the  fat  to  take  place. 

Waxy  Liver. 

121.  Synonyms,  "Bacony"  Liver,  "Lardaceous  "(Zur*/,  Fr.),  (jj^oct 
Leber,  Gcr.),  "  Waxlike,"  "  Amyloid,"  "  Albuminoid  "  Liver. 

Naked  eye  appearances. — This  condition,  which  is  described  ur>der 
the  above  names,  derives  them  all  from  some  supposed  physical 
characteristics, — its  resemblance  to  smoked  ham,  boiled  bacon  fat, 
and  so  forth.  The  organ  is,  in  uncomplicated  waxy  disease,  enlarged 
in  all  directions.  The  outline  is  more  square  than  in  the  normal 
liver,  and  the  anterior  margin  is  somewhat  thickened  and  rounded, 
though  not  so  markedly  as  in  the  fatty  liver.  The  capsule  is  smooili, 
glistening,  and  so  tense  that  the  organ  does  not  lie  flat  on  a 
platter  when  placed  on  its  anterior  surface,  the  middle  only  coming 
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in  contact  with  the  platter,  the  edges  being  raised.  To  the  touch  the 
substance  is  firm  and  haid,  Uke  a  piece  of  indianibber,  and  is  in- 
dented with  difficult  by  pressure  of  the  finger,  the  indentation 
disappearing  as  soon  as  the  pressure  is  removed. 

In  advanced  cases  the  fresh  section  has  a  peculiar  pink  colour, 
somewhat  like  that  of  smoked  ham  or  salmon,  but  the  tissue  appears 
to  be  ansmic.  Such  a  section  has  a  glistening  translucent  appear- 
ance, as  though  there  were  a  vety  thin  layer  of  gelatine  coating  its 
surface. 

On  examining  a  lobule  closely,  where  the  disease  is  not  very  far 
advanced,  it  will  be  possible  to  divide  it  roughly  into  its  three 
zones  :  the  peripheral  or  outer  zone  a  pale  opaque  yellow  ring ; 
within  this  the  intermediate  zone,  which  is  broader  than  the  peripheral 
zone,  and  of  the  peculiar  translucent  appearance  mentioned  above; 
whilst  within  this  again  is  a  zone  which  varies  somewhat  in  colour, 
but  usually  is  a  little  paler  than  the  normal  liver  substance.  This 
constitutes  the  heaUhiest  part  of  the  lobule. 

Now  pour  a  watery  solution  of  iodine,  about  the  colour  of  dark 
sherry  (§  83,  p.  66),  over  the  fresh  surface,  and  there  is  at  once  seen  a 
selective  staining.  The  translucent  ring  is  stained  a  deep  mahogany, 
red  or  brown,  the  other  zones  taking  on  a  canary  yellow  staining. 
This  translucent  or  mahogany  brown  area  is  the  portion  of  the 
lobule  in  which  the  lardaceous  material  is  deposited.  Harden  in 
spirit  (g  54,  p.  44),  and  make  sections  (§  70,  p.  50,  et  teq.\ 

Low  power  (  ■  50). — Place  a  thin  section  of  the  tissue  on  a  slide, 
and  examine  without  a  cover  glass.  It  will  at  once  be  observed 
that  in  the  intermediate  zone  there  is  a  series  of  columns  of  some- 
what compressed  liver  cells,  whilst  between  these  are  irregular,  trans- 
lucent, homogeneous  looking  streaks.  These  streaks,  as  will  be 
found  later,  are  the  capillary  vessels,  in  the  walls  of  which  the  waxy 
change  has  taken  place.  The  cells  in  the  central  zone  appear  to  be 
more  or  less  healiby,  whilst  those  in  the  peripheral  zone  are  either 
healthy  or  are  undergoing  fatty  infiltration.  Allow  a  drop  or  two  of 
the  watery  solution  of  iodine  to  run  over  the  specimen  from  one 
margin,  and  examine  the  section  by  transmitted  light,  when  the  liver 
celb  in  the  central  zone  will  appear  to  be  stained  a  dark  yellow  or 
brownish  yellow  colour,  whilst  the  fatty  globules  and  liver  cells  in  the 
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peripheral  zone  are  stained  a  canary  yellow,  and  the  homogeneous 
streaks  are  stained  a  little  deeper  yellow.    Whilst  examining,  suddenly 


Fig.  iS. — Drawing  of  waxy  liver,  stained  wilh  iodioe,  and  ex- 

imined  by  reflected  light.     Lobule  cut  through  vertically.     (  x  ^a.'\ 

111.     CapilUries    in    intermediate    zone  — waxy.      Stained    darfc 

f.f.   Central  or  hepatic  vein. 

v.p.  Small  branch  of  portal  vein. 

I.e.     Liver  cells  and  unaffected  capillaries  in  the  peripheral  looe. 

Stained  yellow. 
l.c}        Do.  do,  in  the  central  lonc. 

turn  off  the  light  from  below  the  stage,  when  the  homogeneous  streaks 
now  appear  to  be  of  the  dark  brown  colour  similar  to  that  observed 
with  the  naked  eye,  and  the  liver  cells  previously  dark  now  appear  to 
be  yellow.  Mount  this  specimen  in  the  iodine  mounting  fluid  (g  83, 
p.  67),  and  ring  it  with  Canada  balsam  or  zinc  white  cement  without 
delay,  as,  unless  this  be  done,  the  free  iodine  evaporates  at  the  matgin 
of  the  cover  glass,  and  the  characteristic  staining  disappears ;  it  should 
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be  kept  for  examination  under  the  high  power  ( x  300),  and  foi  com- 
parison with  a  section  stjuned  as  follows : — 

Allow  a  section  to  stain  for  about  ten  minutes  in  a  wateiy  solution 
of  methylaniline  violet  or  Dresden  Tel^jraphen  Tinte  (of  such  a 
strength  that  it  will  readily  allow  the  light  to  pass  when  in  a  three- 
quarter  inch  test  tube).  Wash  well  in  water,  mount  in  Farrant's 
solution,  and  examine  under  a  low  power  (  x  50).     The  homogeneous 


Fig.  19.— Section  of  "waxy  "  liver,  wittt  tome  fallr  infillmlion  of 
the  peiipheral  zone.     Unstained.     ( x  70,  after  Hiienelder.) 
w.     Capillaries  of  inlennediate  zone,  which  have  undergone  wbkj 

change — glos^,  translucent. 
h.a.  Small  bmnch  ofthe  hepatic  aitery. 
e.v.   Central  vein. 
v.p.  Branch  of  p(»tal  vein,  and  (£.)  small  bile  duct  in  inlerlobuUr 

/.      Liver  cells  of  peripheral  zone,  in  which  Is  bxlj  infiltration. 
t^.    liver  cells,  angular,  atrophied,  and  degenerating — not  waxy. 

material  has  taken  on  a  beautiful  rose  pink  or  red  violet  colour,  whilst 
the  other  tissues  are  coloured  slaty  blue.  This  rose  pink  Is  highly 
characteristic  of  the  waxy  degeneration,  and  picks  out  most  accurately 
and  minutely  the  diseased  tissues.  Examine  first  the  portal  spaces, 
and  observe  that  the  small  arterioles  of  the  hepatic  artery  are  stained 
rose  pink — this  coloration  being  confined  more  especially  to  the 
middle  coat  of  the  vessel  In  the  intermediate  zone,  where  the 
change  is  most  advanced,  the  cells  become  more  angular,  are  attenu- 
ated looking,  and  even  with   this  power  may  be  observed  to  be 
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granular  and  atrophied ;  but  there  is  seldom  or  never  pink  reaction 
within  these  cells.  In  certain  cases,  especially  where  the  waxy  change 
has  involved  the  capillaries  of  the  peripheral  zone,  the  wall  of  the 
portal  vein  may  be  similarly  afTccted,  in  which  case  of  course  it 
gives  the  rose  pink  reaction. 

(  X  300.) — The  arteriole  in  the  portal  canal  is  affected  as  follows  : — 
The  middle  coat  is  picked  out,  and  if  a  longitudinal  section   be 


Fin.  za — Drawing  of  waxy  liver,  stnined  with  methylanilinc  Tiolet. 
{.  loo) 

h.a.  SiTiBtl  branch  of  hepatic  artery  in  porUl  :ipace,  muldle  coat 
waxy.     Kelt  violet. 

f.v.   Tonal  vein. 

f.t.     Liver  (vlls  in  peripheral  2one  (fatty  infill  ration). 
f.!.'.   Capillatics  in  inlcrmniiale  lonc-iiaxy. 
'    I.e.     Atrn|iliiefl  liver  tulU  hetwei-n  waxy  capilhries. 
h.v.  Central  or  hcjiaiic  vein. 

examined,  certain  areas  or  bands  of  this  are  seen  to  be  selected. 
I^ter,  the  inner  coat  becomes  more  or  less  involved,  but  only  in  its 
deejier  layers,  as  the  endothelial  colls  lining  the  vessel  have  become 
granular  and  fatty  looking,  but  still  give  the  blue  reaction.  If  the 
branches  of  the  jjortal  vein  are  involved,  the  affection  is  similarly 
localised. 
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Uader  this  magnifying  power  the  capillaries  in  the  intermediate 
lone  are  observed  to  be  the  special  seat  of  the  affection.  The  walls 
are  enoirnously  thickened,  and  the  lumen  of  the  capillary  tube  in 
many  cases  appears  to  be  altogether  obliterated,  so  that  little  is  to 
be  seen  but  thick  bands  of  the  translucent  homogeneous  material, 
stained  a  beautiful  rose  pink  colour,  between  which  lie  bands  or  rows 
of  liver  cells.    These  cells  are  seen  as  under  the  low  power,  atrophied. 


Fir,.  21. — Drawing  of  vriiydcECOttalion  of  liver.      Mellijlaiiilim 
■iolct.      I-4SO-) 
<-.:<■.   Wall-  of  nany  capilbrit-i,  thicUcncrl,  hy.iiini-,  i<;<i  violel. 


J.(.     Kallv  inf,;iniTi..ii  ol  liver  celU  :  /f„  smalivr  (;I,.!.i.k-i  of  lal  m 
at,o,.l,if)  «11^ 

angular,  and  are  in  many  cases  undtr^'oing  falty  digt-ncration ;  the 
nudeas  is  in  its  normal  position,  Imt  is  sf>mt:what  obsmrc-d,  and  the 
outline  of  the  cell  is  diitinctly  m.irkcc! ;  thtre  is  st-ldom,  however, 
any  pink  reaction  to  be  stt-n  in  any  pnrt  of  [he  tell,  even  unckr 
this  power. 
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The  capillary  vessels  in  this  position  are  to  be  considered  as  nude 
up  of  three  coats ;  a  single  layer  or  endothelial  cells  in  immediate 
contact  with  the  blood  current ;  outside  this  is  a  thin  mcmbraooos 
structure,  composed  of  connective  tissue  fibrils,  or  possibly  of  an 
elastic  tissue  ;  and  external  to  this  again  are  connective  tissue  cells, 
the  processes  of  which  are  continuous  with  the  basement  membrane. 
These  are  spoken  of  as  perithelium.  According  to  the  latest  re- 
searches the  waxy  change  takes  place  in  the  basement  membrane 
or  connective  tissue  filaments,  between  the  two  layers  of  cells.  The 
delicate  filaments  become  enormously  swollen,  and  ultimately  become 
so  prominent  as  to  overshadow  the  other  structures.  The  endothe- 
lial cells  are  granular  and  fatty.  This  enormous  thickening  of  the 
walls  of  the  capillary  vessels  brings  about  two  results — one  from  Ae 
extension  inwards, — gradual  narrowing,  and  ultimately  complete  obli- 
teration of  the  lumen  of  the  vessel ;  another  from  the  extenskm 
outwards — the  compression  of  the  columns  of  liver  cells,  leading  to 
atrophy  and  molecular  disintegration  of  the  proper  substance  of  the 
liver. 

On  examining  (  x  300)  the  iodine  stained  section  it  will  be  noticed 
that  in  the  liver  cells  are  a  few  granules  which  take  on  the  same  stain- 
ing as  does  the  waxj-  material ;  for  which,  however,  they  roust  not  be 
mistaken,  as  it  is  found  that  glycogen,  when  separated,  gives  the  same 
reaction  with  iodine,  but  not  with  methylaniline  violet,  by  the  Utter 
of  which  reagents  the  two  substances  may  therefore  be  distinguished 
from  one  another. 

A  third  method  of  staining  is  to  dip  the  section  into  a  wateiy  solu- 
tion of  iodine,  and  then  convey  it  to  a  3  %  solution  of  sulphuric  add. 
This  is  Virchow's  original  method.  He  described  the  reaction  as 
blue  with  the  lardaceous  material,  and  yellow  with  the  other  tissues. 
The  other  methods,  liowever,  are  more  certain  and  more  convenient, 
though  it  will  be  well  to  try  this  method  in  making  investigations  on 
the  subject 

This  condition  of  the  liver  is  to  be  looked  for  in  all  cases — (i.) 
where  there  has  been  long-continued  suppuration,  especially  of  bones; 
(3.)  in  cases  of  chronic  phthisis,  where  the  discharge  from  the  cavities 
formed  has  been  goii^  on  for  some  time ;  (3.)  in  cases  of  syphilis, 
congenital  or  acquired. 
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intermediate  zone,  the  yellow  tinge  here  being  due  to  bile-staining, 
whilst  the  peripheral  zone  is  pale  and  fatty  looking.  From  this 
peculiar  coloration  the  name  "  nutmeg  "  liver  is  derived,  and  as  die 
name  refers  simply  to  the  appearance  of  the  tissue,  it  is  perhaps  as 
good  a  one  as  can  be  used. 

Virchow's  name  of  "  red  atrophy  "  is  applied  to  the  later  stages, 
where  the  whole  liver  has  become  shrunken,  and  where  the  congestion 
has  extended  throughout  the  lobule. 

To  preserve  the  organ  for  examination,  pieces  of  it  should  be 
hardened  in  Miiller's  fluid  (^  55,  p.  44).  The  tissues  are  then  soaked 
in  water,  gum,  and  syrup,  and  sections  made  (§  70,  p.  50.)  Mount 
one  section  unstained  in  Farrant's  solution  {§  106,  p.  77),  stain  3 
second  section  in  picro-caimine  (§  77,  p.  55),  and  mount  in  Farrant's 
soludon. 


h'lc;.  21. — Eaily  "  Nulm^"  liver,  unslaincd.      ( i  70.) 
h.v.   Central  vein  ililatnl.  walls  ihirkened. 

/.<-.    I'lgmenteil  and  compresscil  liver  cells  in  centnl  lonc. 

f.c.    Uiialtetinl  celli  in  j>eripheral  lune. 

Kxarained  under  a  low  power  (  x  50),  the  central  or  hepatic  vein  is 
seen  to  be  considerably  dilated,  so  that  the  lobules  are  distinguished 
much  more  readily  than  in  the  normal  liver. 
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The  capillaries  leading  to  this  central  opening  are  also  considerably 
dilated,  and  are  frequently  Riled  with  blood.  Between  the  dilated 
capillaries  the  liver  cells  are  becoming  atrophied,  angular,  compressed, 
and  granular  looking,  and  in  the  immediate  neighbourhood  of  the 
central  vein  they  contain  granular  masses  of  brown  or  orange  red 
pigment 

High  power  { x  300). — ^The  walls  of  the  dilated  vein  and  its  sur- 
rounding capillaries  are  now  seen  to  be  considerably  thickened,  in 
some  cases  forming  distinct  fibrous  bands  and  circles.  The  pigment 
in  the  cells  situated  in  the  inner  part  of  the  lobule  is  seen  much  more 


Flc. 33, —.Section of  "Nulnw^"  liver— advanced.  {"  30Q, slifihlly 
reduced,  after  ThieHelder.) 

C.V.  Dilated  central  vein,  the  will  of  which  (r.c.ic.)  is  thickened 
and  fibrous  looking,  with  here  and  there  some  gtildcD 
yellow  pigment  tcallered  in  its  substance. ' 

tj.  Capillaries  in  the  central  zone,  greatly  dilated  and  filled 
with  blood,  with  \c.t.)  thickened  walls  similar  xa  appear- 
ance to  the  thickened  waUs  of  the  ceniral  vein. 

!■-/.      Liver  cells  of  peripheral  lone. 

P.C.  Capillaries  in  peripheral  lone,  not  greatly  distended. 

P.  V.  Branches  of  the  portal  vein  distended  with  blood. 

k.        Bite   ducts,   lined  with    more    or    less    cubical    nucleated 

distinctly  in  the  periplast  of  the  cells,  not  obscuring  the  nucleus, 
unless  the  cell  is  entirely  filled  with  the  colouring  matter.  The 
shrinking  and  atrophy  of  the  liver  cells  is  more  clearly  made  out, 
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lobules  are  pressed  together,  and  the  central  vein  may  be  paitiallj 
obliterated. 


a  of  coDUQon  cirrhosu  of  the  liver. 

ilting  it  up  into  nut«s«$  of  cells  of 

I.e.     Indicaies  (he  mai^n  of  a  mass  coD&ii<ting  of  a  nnmber  of 

lobules. 
/■('.  Indicate!!  a  portion  of  a  lobule  surrounded  by  newly  foimed 

fibrous  tissue. 
c.x:    Central  vein  of  a  lobule. 
I'.      One  of  the  newly  formed  vessels,  supplying  the  fibrous  liuuc 

with  blood  from  ihc  iiepatic  artery. 

High  power  { x  300).  —It  will  be  well  to  stain  a  thin  section  with 
logwood  (§  78,  p.  57),  mount  in  Canada  balsam  (§  104,  p.  75)  and 
then  examine  the  two  sections  together.  Examining  lint  the  ne«ty 
formed  bands  of  fibrous  tissue,  it  is  found  that,  in  the  early  s^tages 
especially,  there  are  enormous  numbers  of  rounded  nuclei,  each  sur- 
rounded by  a  small  envelojie  of  |)rotoplasm.  Amongst  these  are  other 
tells  of  larger  size,  which  are  apparently  derived  from  the  proliferating 
connective  tissue  corpuscles.    In  the  later  stages  it  may  be  observed 
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that  the  number  of  round  nuclei  is  a|iparently  much  diminished,  whilst 
in  place  of  them  ap|)eu  (according  to  the  method  of  staining)  pink  or 
delicate  blue  bands  of  fibrillated  tissue ;  and  scattered  at  intervals 
through  this  are  numerous  elongated  nuclei,  which  are  the  nuclei  of 
flattened  connective  lissue  corpuscles,  around  which  a  fibrillated  peri- 
plast has  been  formed.  The  more  advanced  the  disease,  and  ihc 
more  contracted  the  organ,  the  more  fibrous  does  this  fibrocellular 
tissue  become,  until  in  some  parts  it  may  be  represented  by  a  band  of 
contracting  cicatricial  tissue  only.     This  fibrous  tissue  in  some  cases, 


c.      Sem.i  hnae 
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however,  is  fv-.id  lo  be  esctciin^ly  vaiitular,  and  by  injection  it 
nay  be  proved  ti^;  this  vaK.u'.irity  is  due  to  the  forniition  of  ntw 
caj.-.llarici  arx  sniii;  vei>tU,  wr.i'.h  dtrivi:  tl.tir  b>»d  s--;-;,ly  ii'jtn  ibe 
i■^e-eii^•.L'^  :::,iZ  '^-r^^.'r.-ji  of  ir.t  hL-;.i::c  sricM'.  T:^-y;ri<.-»f,..-.v:l^, 
LTnbrj cT-ic  ic  c-^-^-.t^.  oh-n  cr,r.-■^t  of  rr.vre  cV^^.-.rjc^  1'.-^'.-']  by  a 
si:i(;lc  liid  of  ti.c-^t!'.;".ij;  or  li,-:;=r.ed  ujr.r.ciive  iii?,e  ce:.-.,  a,vi 
lie  &cr:--tt:-_;T  L-,ed  »/.h  b'.'X>i  ts:t<.iiliy  if  tV*  iU-;;c  his  i^ten  prt- 
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their  nuclei,  and  become  flattened  and  angular  {Fig.  36),  whilst  the 
protoplasm  of  the  cell  becomes  granular,  and  sometimes  contains 
droplets  of  &t  or  pigment  granules.  Eventually  these  cells  disappear 
altogether.  This  cutting  off  of  layers  of  cells  is  very  characteristic 
(rfthc  polylobular  fonn  of  drrhosis. 

To  sum  up.  The  change  consists  essentially  in  an  increased  growth 
(tf  fibrous  tissue  in  Glisson's  capsule,  and  in  the  prolongations  from  it, 
which  nm  along  with  the  latger  or  medium  sized  branches  of  the 
portal  vein.  These  branches  of  the  portal  vein  become  constricted 
by  the  suironnding  growth  of  tissue,  and  the  larger  branches  of  the 
poftal  system  become  dilated.  As  a  result  ci  this,  connderable 
dn^cal  efiiision  may  occur.  This  continues,  unless  or  until  an 
anastomotic  venous  drculauon  is  set  up  throu^  the  veins  in  the 
suspensory  ligament  and  aiour>d  the  obliterated  umbilical  vein,*  or 
through  new  or  distended  veins  in  tbe  thickened  capsule. 

The  biliaiy  passages  are  compaiadvety  nnaffected,  consequently 
janndke  very  seldom  appears  during  the  course  (A  this  disease^  The 
Uxilcs  are  pressed  together,  and  their  outlines  lost  The  liver  cells 
nndogo  tbe  chaises  mentioned  above. 

There  is  3  less  common  form  of  alcoholic  liver,  in  which  the  orgao 
B  greatly  enlarged ;  tbe  naked  eye  appearances  are  much  like  thow 
in  the  following,  or  biliary,  form  ;  but  we  find  that  the  distributi'^  of 
the  ccMmeciive  tissse  is  not  so  regular,  the  liier  parenchj-iTij  is  un 
np  into  masses  of  very  varioci  sizes,  and  in  the  ct^Ii  very  marked 
toy  degecfian^a  and  :r.r.!aar^  lake  place.  The  ij/lilti-'-g  off  of 
cells  &um  die  pcrpber  of  tbe  miises  pfxr.u  Vj  the  Caci  iJ-at  J,«e 
is  here  a  ra;:^ily  a.iii:>ang  cccd^on  TTTT-.i'-ar  to  tJ.e  aVnt,  'fji,  a.'jrt: 
advanced.  tr.-,-L*=  tic  i-Iiar  forr^  tf  tirh'ytli  is  trx^trj^rm  \.::.-..iZf:ft. 
ind  i1k  cocnexrre  tiisu^  r=:ii  iti'^  Ha  Ti'jK2Zjr-f  'A  th«  >-V-Ir»  »>J- 
the  far^ji-c  z£  asw  '-.Zk  •t-^r.i-  as  i=  tLar  i-.-rsi. 
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In  this  form  of  cirrhosis  the  organ  is,  as  a  mie,  increased  in  siic 
and  in  some  cases  is  considerably  larger  than  normal,  the  capsule  b 
finely  granular,  feeling  like  a  piece  of  morocco  leather,  and  the  sub- 
stance of  the  liver  is  hard  and  frequently  brittle.  On  section  tbe 
tissue  may  be  considerably  jaundiced,  or  bile-stained,  of  difldrent 
hues  (yellow  to  dark  green).  It  is  here  extremely  difficult  to  imIk 
out  where  the  fibrous  tissue  ends  and  the  liver  substance  begins,  as 
the  young  fibrous  tissue  in  this  form  passes  round  and  cndosts 
individual  lobules.  The  portal  veins  may  in  some  cases  appear  to  be 
distended,  but  this  is  by  no  means  an  invariable  condition.  Harden 
a  piece  of  the  organ  in  Miiller's  fluid  (^  55,  p.  44),  and  a  second  in 
spirit  (S  54,  p.  44);  slain  a  section  in  picro-carmine  (g  77,  p.  55), 
mount  in  Farrant's  solution  {§  106,  p.  77),  and  one  in  logwood  (§  78, 
p.  59),  and  mount  in  Canada  balsam  (S  108,  p.  78). 

Low  power  ( x  50). — The  capsule  is  not  thickened  ;  but  in  the 
small  portal  or  interlobular  spaces  and  the  interlobular  fissures  there 
is  a  considerable  increase  in  the  amount  of  new  cellular  or  fibro- 
cellular  tissue. 

There  is  in  fact  an  interlobular  or  monolobular  cirrhosis.  In  the 
newly  formed  tissue  are  seen  a  number  of  double  rows  of  nuclei, 
which  are  the  nuclei  of  the  epithelial  cells  of  the  small  bile  ducts. 
These  bile  ducts  are  evidently  much  increased  in  number,  and  where 
the  disease  is  advanced  they  are  seen  to  run  along  with  fibrous  tissue 
into  the  substance  of  the  lobule.  The  fibrous  bands  running  at  right 
angles  to  the  periphery  of  the  lobule,  may  encroach  from  all  sides, 
and  split  up  the  lobule  into  small  masses  of  cells,  which  gradually 
become  atrophied,  and  finally  may  dlsapjicar. 

High  power  { x  300).— The  connective  tissue  is  seen  to  resemble 
that  in  the  common  form  of  cirrhosis,  but  here  it  appears  to  be  formed 
in  ccnneclion  with  the  walls  of  the  smaller  bile  ducts  instead  of 
around  the  branches  of  the  portal  vein.  The  larger  branches  of  the 
bile  ducts  are  constricted  by  the  growing  and  contracting  tissue,  in 
consequence  of  which  there  is  increased  pressure  in  and  slight 
distention  of  the  smaller  branches.  These  small  bile  ducts  are  also 
seen  to  be  much  more  numerous  at  those  points  where  the  connec- 
tive tissue  invades  (he  lobuk  from  its  margin.  Near  the  advancing 
connective  tissue,  and  in  the  course  of  these  newly  formed  bile  ducts. 
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ducts  if  the  structure  of  these  nonnal  bile  ducts  is  thoroughly 
grasped.  Id  the  coarse  new  cohnective  tissue,  as  it  peDctnie 
the  periphery  of  the  lobule,  the  Uver  cells  are  divided  and  flat- 
tened, and  quite  close  to  and  continuous  with  them  are  the  small 
bile  ducts  running  for  some  distance  into  the  lobule,  so  that  it  may 
be  safely  concluded  that  the  new  bile  ducts  are  fonned  frtHU  the 
splitting  up  of  these  liver  cells — a  process  of  division  of  the  nucleus 
and  then  of  the  cell — followed  by  further  subdivisions,  until,  in  place 
of  the  three  or  four  cells  surrounding  the  bile  capillary,  there  are 


Fic.  aS.— Draorin^  (after  C.  Stbourin)  ( x  aboot  300)  in  which  is 
shown  the  gradual  ingrowth  of  fibrom  tissue  \f.t^  from  the  pofUl 
space  (;).)  into  (he  nibstance  of  a  lobule.  Where  this  is  taking  place, 
whelhcr  as  cause  or  eflecl,  the  liver  cells  (/.<-.)  are  I*ecamiiig  modi- 
lied  (e.h.)  and  present  very  much  the  appearance  of  the  sligbll; 
columnar  or  cubical  cells  found  linir^  Ihe  imaller  l»le  ducts  in  the 
nonnal  position  (b.d. ) 

;  small  flattened  cells  resembling  those  around  the  smaller 

bile  ducts ; — the  process  consists,  in  fact,  of  a  reversion  of  the  livei 

cell  to  its  embryonic  or  epithelial  type. 

The  condition  throughout  is  due  in  all  probability  to  an  inflam- 
matory  change  set  up  around  the  branches  of  the  bile  duct,  either  b)' 
some  chemical  irritation,  or  by  irritation  caused  by  some  obstruction 
to  the  outflow  of  the  bile  from  the  ducts. 

In  certain  cases  monolobular  cirrhosis  may  be  set  up  by  a  peri- 
phlebitis ;  but  this  form  is  much  less  common,  and  appears  to  be 
unaccompanied  by  any  new  formation  of  bile  ducts. 
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From  the  above  shoit  dociiptiaos  of  the  two  fimns  of  dnbosb, 
the  foUowing  diffacDces  wiD  be  at  ooce  obsenred  to  esst  between 


In  Coioios  CiuHosu.  Is  Biuakt  Ciulhmii. 

I.  The  faile  dacti  are  bat  £::>  ia-  t.  T^  btV  dacix  ne  llu  6nt  Rr 

Tohed  in  the  erowtk  of  coopectire  ai'  vaa   \tctri-nt,  ibe  jj^KJicc  sod  t 

n^  then  it  liitk  at  bd  jmnScc  n  l£c  tfaisiag  of  the  L'ra  whwiw  h,  i; 

ttniiac  of  the  tncr  tEBoo,  mi  BD  DCT  r=^  wc£  Bskcd.  ud  there  b  ■  ■ 

Ue  dncu  ue   faond    oa    cjct-:«;:^i:  *-— "■-—  o^'l-^  :::^^ 


I.  1b  imseqaeace  t£  :!ie  ac«  pnv;^  j^  T^  putil  vdai  arc  sot  Mroirai 

of  ttme  t>kiBC  pi>ce  >^:^  ^  s:>^ne      =  :he  cLa^ee.  lad  ■.icia  laii  the  lot 
«(the  paRaliBas,e9f«EU-T  3e  Bed-      an  ntc- 
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iboK  Ae  t^  M  a  ajical    ai   n  kt-       M:::ii^  . 


fan  vb^ii  «=-:bbi  :iie3< 


a  lie  pe-pcerr  tr  p-:«;«  j  i.- 


D,j.,.db,GoogIc 


1 
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Syphilitic  Cirrhosis  (Cohgenital). 

125.  This  condition  is  met  with  in  the  livers  of  children  who  are 
stilUbom,  or  who  die  shortly  after  biith,  and  who  come  into  the 
world  with  all  the  marks  of  syphilis  upoD  them.  The  whole  oigu 
is  enlarged,  the  tissue  is  firm,  tough,  and  pale,  the  pallor  being  more 
marked  at  certain  points,  whilst  on  the  surface  of  the  liver  there 
are  frequently  purplish  nodular  projections.  The  pale  parts  are 
those  in  which  the  diseased  condition  is  most  advanced.  In  the 
centre,  these  masses  present  a  pearly  white  appearance.  Surrounding 
the  centre  is  a  yellow  and  then  a  more  vascular  lonc.  These  pale 
nodules  are  about  half  an  inch  in  diameter.  If  the  disease  be  very 
far  advanced,  the  lobules  are  almost  entirely  obliterated,  and  there  is 
no  definite  structure  left,  the  parenchyma  appears  yellow,  mottled  with 
reddish  or  greyish  brown,  and  delicate  looking  striae  run  through  it  irre- 
gularly.    It  is  to  be  remembered,  however,  that  the  structure  of  the 


Fig.  19.— Drawing  from  a  section  of  syphilitic  cinhoUc  liTef, 
ttained  with  carmine  and  methylnniline  nolcL     (x  55.) 

P.S.  Increase  of  6broiu  tissue  in  portal  spaces.  This  increase  of 
fibrous  lisrue  is  seen  10  extend  from  this  position  for  some 
considerable  distance  inlo  Ihe  lobules,  the  colunms  of  lim 
cells  {I.e.)  are  much  more  alrophied  at  the  margin  tbu  U 
Ihe  centre  oflhe  lobule  (/.r'). 

t.l.     Nucleated  tilirillated  tissue  between  the  atrophied  liter  ccDi. 

liver  to  the  naked  eye  may  appear  to  be  little  altered,  even  when  gtart 
microscopic  changes  have  occurred.  The  only  e\-idences  of  a  diseaxd 
corulition  are  then  the  increased  weight  and  firmness  of  the  oigan. 
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A  piece  of  this  liver  should  be  hardened  in  alcohol  (§  53,  p.  44), 
and  a  second  in  Muller's  fluid  (g  55,  p.  44).  To  stain  sections  satis- 
lactorily,  add  half  a  drachm  of  ammoniacal  cannine  solution,  and 
a  similar  quantity  of  methylaniline  violet,  to  one  and  a  half  ounces 
of  water.  Allow  the  sections  to  stand  in  this  solution  for  several 
hours,  and  then  wash  in  water,  and  mount  in  Farrant's  solution 
(§  106,  p.  77),  or  keep  in  preservative  fluid  (§  75,  p.  54). 

Ix)w  power  {x  50). — Near  the  portal  spaces  in  which  is  an  in- 
crease in  the  amount  of  fibrous  tissue  there  may  be  seen,  apparently 
continuous  with  the  perilobular  tissue,  a  quantity  of  clear  looking 
material  with  numerous  rounded  nuclei.  Between  the  clear  bands 
are  small  linear  or  Y-shaped  masses  stained  deep  purple ;  these 
deeply  stained  masses  are  separated  from  one  another  by  spaces,  two 
or  three  or  even  more  times  their  own  diameter.  The  wider  the 
spaces  the  smaller  are  the  dark  coloured  masses.  Further  away  from 
the  porul  spaces  the  tissue  becomes  more  and  more  like  that  seen  in 
a  normal  liver,  until  at  certain  points  the  structure  is  perfectly  normal. 

High  power  ( x  300). — The  deeply  stained  masses  are  now  seen 
to  be  rows  of  liver  cells  which  are  undergoing  more  or  less  marked 
changes.  Where  the  lines  are  comparatively  broad,  the  structure  of 
the  liver  cell  is  as  yet  little  altered ;  there  is  simply  a  slight  compres- 
sion of  the  cell.  Where  the  lines  are  narrow,  the  cells  are  seen 
to  have  undergone  more  extensive  changes.  They  are  angular, 
shrunken,  and  granular  looking,  and  are  evidently  undergoing 
atrophic  degeneration ;  the  nuclei  are  obscured,  or  in  certain  cases 
are  altogether  lost.  The  substance  between  these  bands  of  atrophied 
liver  celb  is  composed  of  a  nucleated  connective  tissue.  Around  the 
connective  tissue  cells,  and  formed  by  them,  is  a  delicate  fibrillated 
periplast,  which  forms  the  transparent  tissue,  as  seen  under  the  low 
power.  The  increased  size  of  the  organ  is  due  to  the  vast  increase  in 
the  amount  of  the  intralobular  connective  tissue.  In  order  to  under- 
stand the  nature  of  this  change,  it  must  be  remembered  that  communi- 
cating with  the  interlobular  lymphatics  at  the  margins  of  the  lobules 
are  "minute  spaces  extending  between  the  liver  cells  and  the  capillary 
blood-vessels;  and  containing  numerous  branched  connective  tissue 
corpuscles."  The  capillary  vessels  are  lined  by  a  layer  of  endothelial 
cells,  which,  like  the  connective  tissue  rorpiiscles,  are  of  mesoblastic 
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ducts  if  the  structure  of  these  normal  bile  ducts  is  thoroughly 
grasped.  In  the  coarse  new  cohnective  tissue,  as  it  penetratK 
the  periphery  of  the  lobule,  the  liver  cells  are  divided  and  flil- 
tened,  and  quite  close  to  and  continuous  with  them  are  the  snuil 
bile  ducts  running  for  some  distance  into  the  lobule,  so  that  it  may 
be  safely  concluded  that  the  new  bile  ducts  are  formed  from  the 
splitting  up  of  these  liver  cells — a  process  of  division  of  the  nucleus 
and  then  of  the  cell — followed  by  further  subdivisions,  until,  in  [dace 
of  the  three  or  four  cells  surrounding  the  bile  capillary,  there  are 


Fig.  aS. — Drawing  (after  C  Saboarin)  ( x  about  300)  in  which  it 
shown  the  gradual  ingrowth  of  Gbnnu  tisiue  (^/.)  from  die  portal 
space  (/.)  into  the  lubntancfe  of  a  lobule.  Where  this  is  takii^  place, 
whether  ns  cause  or  effect,  the  liver  cells  (/.<:.)  are  becoming  modi- 
fied \,€.b,\  and  prcscDt  veiy  much  (he  appearance  of  the  slightly 
columnar  or  cubical  cells  found  lining  the  Entailer  bile  ducts  in  the 
normal  position  {b.d.) 

numerous  small  flattened  cells  resembling  those  around  the  smaOer 
bile  ducts ; — the  process  consists,  in  fact,  of  a  reversion  of  the  liver 
cell  to  its  embryonic  or  epithelial  type. 

The  condition  throughout  is  due  in  all  probability  to  an  inflam- 
matory change  set  up  around  the  branches  of  the  bile  duct,  either  by 
some  chemical  irritation,  or  by  irritation  caused  by  some  obstruction 
to  the  outflow  of  the  bile  from  the  ducts. 

In  certain  cases  monolobular  cirrhosis  may  be  set  up  by  a  peri- 
phlebitis ;  but  this  form  is  much  less  common,  and  appears  to  be 
mpanied  t^  any  new  formarion  of  bile  ducts. 


DigiLizedbyGoOglc 


BILIARY  CIRRHOSIS.  ir3 

From  the  above  short  descriptions  of  the  two  forms  of  cirrhosis, 
the  following  differences  will  be  at  once  observed  to  exist  between 
them:— 


In  Common  Cirkkosis. 


In  Biliary  Cirrhosis. 


I.  Tlie  bOe  dncti  are  bat  bltle  in-  i.  The  bile  dad*  Me  the  tint  Btnic. 

TDl*cd  in  the  growlb  of  cooDCClive  lis-  tures  involved,  the  jumdice  and  bile 

ne,  then  ii  little  or  no  jumdice  oi  biJe  staining  of  the  liver  sabstance  it,  u  ■ 

tuning  of  the  Urer  tiMue*,  and  no  nen-  niJe,  «dl  marked,  and  there  is  a  nCH- 

bile  dncti  are  fonnd    oo   microscopic  formation  of  bile  ducti. 

i.  I>  cooseqneDce  of  the  new  growth  3.  The  portal  veins  are  not  involved 

of  ti^K  tailing  place  along  the  course  in  the  change,  and  ascilei  and  the  rest 

of  the  ponal  veins,  especially  the  med-  are  rare. 


lis  fonn,  as 

of  the  cxsofJugnt,  coa- 
D   bzmorThage   in   the 


3.  la  the  eailj stages,  in  consequence  3-  In  conseqnenceofthelargeanuHint 

of  the  incmted  ■t™-;^  of  foimg  coO'  of  new  tissue  diffused  throoghoot  the 

Bcoftt  '.iMoe  ID  the  portal  spaces,  there  o^an,  it   is  considerably  iiicfea«ed  in 

iiaaiGJcnb>eiilaigenieDlaf  the  organ;  size. 
t<D  n  the  later  Mages,  where  this  tissue 

B  "— >*"-^  ihete  is,  as  a  rale,  a  cm- 
adenliie  l;=is=sca  is  the  siie  of  the 


4.  The  Era  k  raei£h,  viih  projections  4.  Sm&M  is  smooth  (morocco  leather 

iboc  the  BK  i£  a  b.>Lnai]  oo  its  sot-  feeling),  and  the  capaile  is  not  ihicli- 

6ee.    Tie  capsJc  is  ;k;ikciied   and  cnuL 
o(]B;ie.  "p^'-y  le  the  bocon  of  the 
los*i  wiji;!  1 1.1    \aA  tlioe  pr'jjcctioni. 

J,  Tiv  EB^a  <£  bra  1^".^  vai^  tttt  5.  The  masses  of  liver  cetlt  consist  of 

Bid:  k  «■"■  seme  ccasisling  of  sereral  sngle  loboles,  which  aie,  however,  taa- 

■oeale^  wt..£  v.bcTv  aie  °— ■ ' '"-  ihzii  a  '-.'ieTaMj  dimici^hnl  is  ue,  and  ibe  cut 

lotaje.     f-—    <i  Joe  masses  funns  a  -Lirfice  hi;  a  more  or  ^cH  imiJbrTB  anil 

&aaaa  a^  baring  a  rscocierd  oc^l^ne  finely  grairslaie-l  appeajance. 

i^  Ak  at  ;<3eos  n  g^mg  t«  chiefly  tidoed    ai«    BE.TnBttJed    by   baMt    od' 

r  "lKp«r-3,.iim  rfgrjc:.*  Ji'jLfiJci.  f.iiraai  likioe^  wLicli    bands.   Iwwrtta, 

are  iw<  cot£i>-d  »  ibe  f>tT.;ACTy,  'ivt 

■■  irv»>  Ibe  «:iis:aiice  of  -.tr  ;'.j--.o."" 
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114  the  liver. 

Syphilitic  Cirrhosis  (Cohgenital). 

125;  This  coDdibon  is  met  with  io  the  livers  of  childxen  who  are 
stiU-bom,  or  who  die  shortljr  after  biith,  and  who  come  into  the 
world  with  all  the  marks  of  syphilis  upon  them.  The  whole  organ 
is  enlarged,  the  tissue  is  fiim,  tough,  and  pale,  the  pallor  bcii%  more 
marked  at  certain  points,  whilst  on  the  surface  of  the  liver  there 
are  frequently  purplish  nodular  projections.  The  pale  parts  are 
those  in  which  the  diseased  condition  is  most  advanced.  In  the 
centre,  these  masses  present  a  pearly  white  appearance.  Surrounding 
the  centre  is  a  yellow  and  then  a  more  vascular  zone.  These  pale 
nodules  are  about  half  an  inch  in  diameter.  If  the  disease  be  very 
far  advanced,  the  lobules  are  almost  entirely  obliterated,  and  there  is 
no  definite  structure  left,  the  parenchyma  appears  yellow,  mottled  with 
reddish  or  greyish  brown,  and  delicate  looking  striae  run  through  it  irre- 
gularly.   It  is  to  be  remembered,  however,  that  the  structure  of  the 


Fig.  39. — Drawing  from  &  section  of  ijrpbUitic  dirhotk  U»w, 
stained  vilh  carmine  and  methyiaDiline  viol CL      (  k   55.) 

P.S.  Increase  of  fibroin  lissuc  in  portal  spaces.  Thti  increase  of 
fibrous  tiuue  is  seen  to  exlend  from  thii  po&ilion  for  some 
consideiable  dislance  into  the  loboles,  the  column*  of  Ii*CT 
cells  (/.r.)  arc  much  norc  atrophied  at  the  maivio  than  at 
Ihe  centre  of  the  lobule  (W ). 

c.t.     Nucleated  hbrillated  tissue  between  the  atrophied  liver  cdls. 

liver  to  the  naked  eye  may  appear  to  be  little  altered,  even  when  gntw 
microscopic  changes  have  occurred.  The  only  evidences  of  a  diseased 
condition  are  then  the  increased  weight  and  firmness  of  the  organ. 
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CONGENrTAL  SYPHILITIC  CIRRHOSIS.  I'S 

A  piece  of  ihis  liver  should  be  hardened  in  alcohol  (§  53,  p.  44), 
and  a  second  in  Miiller's  fluid  (§  55,  p.  44).  To  stain  sections  satis- 
factorily, add  half  a  drachm  of  ammoniacal  cannine  solution,  and 
a  similar  quantity  of  methylaniline  violet,  to  one  and  a  half  ounces 
of  water.  Allow  the  sections  to  stand  in  this  solution  for  several 
hours,  and  then  wash  in  water,  and  mount  in  Farrant's  solution 
(§  106,  p.  77),  or  keep  in  preservative  fluid  (§  75,  p.  54). 

Ix>w  power  { X  50). — Near  the  portal  spaces  in  which  is  an  in- 
crease in  the  amount  of  fibrous  tissue  there  may  be  seen,  apparently 
continuous  with  the  perilobular  tissue,  a  quantity  of  clear  looking 
material  with  numerous  rounded  nuclei.  Between  the  clear  bands 
are  small  linear  or  Y-shaped  masses  stained  deep  purple ;  these 
deeply  stained  masses  are  separated  from  one  another  by  spaces,  two 
or  three  or  even  more  times  their  own  diameter.  The  wider  the 
spaces  the  smaller  are  the  dark  coloured  masses.  Further  away  from 
the  portal  spaces  the  tissue  becomes  more  and  more  like  that  seen  in 
a  normal  liver,  until  at  certain  points  the  structure  is  perfectly  normal. 

High  power  (  x  300). — The  deeply  stained  masses  are  now  seen 
to  be  rows  of  Uver  cells  which  are  undergoing  more  or  less  marked 
chaises.  Where  the  lines  are  comparatively  broad,  the  structure  of 
the  liver  cell  is  as  yet  little  altered ;  there  is  simply  a  slight  compres- 
sion of  the  cell  WTiere  the  lines  are  narrow,  the  cells  are  seen 
to  have  undergone  more  extensive  changes.  They  are  angular, 
shmnken,  and  granular  looking,  and  are  evidently  undergoing 
atrophic  degeneration ;  the  nuclei  arc  obscured,  or  in  certain  ca.sts 
are  altogether  losL  The  substance  between  these  bands  of  alraphic-d 
liver  cells  is  composed  of  a  nucleated  connective  tissue,  .\round  the 
connective  tissue  cells,  and  formed  by  them,  is  a  delicate  fibrilbted 
periplast,  which  forms  the  transparent  ti'isue,  as  seen  under  the  low 
power.  The  increased  size  of  the  organ  is  due  to  the  va-.t  inr.rease  in 
the  amount  of  the  :r.32l,b'.;lar  connective  t:.ss-.;e.  In  order  to  under- 
stand the  nature  of  this  char.ze,  it  must  be  reraeml*rcd  that  Cfjmmuni- 
cadng  with  the  mteriot-lir  IjTr-.haiics  at  the  marrin;  of  Uie  IoV;les 
are  "mir.;;te  spaces  ci:-n-i;r2  ^/etween  the  iiver  rdls  ar.d  the  ca;  "llaiy 
blood-vesse'.i,  azA  cor:--iir.i.-g  nurr-ero-^  brir.'-r.ed  cor.r.-.<tive  ti.M-;e 
cofpusrleSv'  The  cs-  :'^jj\  v?=«:Is  a.-e  lined  by  a  layer  of  (^."i'-O^eliil 
ceHs.  wh'---.  ^iVe  :-^  r.r.T'."\--.t  *■**-:«  'orr.-.i^.:**,  a-*  'f  rr.*-/>'',j.»rc 
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THE  LIVER, 


origin.     The  change  consists  essentially  in  a  proliferatioD  (a)  of  the 
endothelial  lining  of  the  capillary  vessel,  and  {b)  of  the  c 


Fig.   3C1 — Dnwii^  from  a  section  of  sTphilitic  cirrhotic  Utct. 
Stained  with  csnnine  and  melhylaniline  violet.     (  x  44a) 
I.e.  Small  muses  of  granular  and  somewhat  atrophied  liver  cellx, 
between  which  is  the  increaMd  amount  of  nucleated  and 
6briiUled  connective  tissue  (<-.<'.). 

tissue  coipuscles  or  endothelial  cells,  which  may  be  said  to  line  the 
lymph  spaces  between  the  capillaries  and  the  liver  cells.  Around 
these  proliferated  cells  the  fibrillated  periplast  is  fonned ;  then  follow 
the  gradual  compression  and  atrophy  of  the  proper  parenchyma  of 
the  organ,  with  a  continually  increasing  space  between  the  columns 
of  liver  cells,  which  are  cut  up  into  short  detached  granular,  angular, 
or  linear  masses. 

Syphilitic  Gumua  of  the  Liver. 

126.  The  syphilitic  gumma,  closely  related  to  the  above  form  of 
cirrhosis,  is  usually  seen  in  the  caseous  stage ;  but  it  is  to  be  re- 
membered that  here  caseation  is  a  degenerative  process  taking  place 
in  the  gumma.  In  the  livers  of  adults  this  syphilitic  lesion  is  met 
with  only  in  the  caseous  form.  To  find  a  gumma  in  process  of 
growth  in  this  organ  it  is  necessary  to  examine  the  liver  of  a  syphilitic 
child,  where  gummata  are  frequently  found  in  connection  with  the 
syphililic  form  of  cirrhosis.  Such  a  growing  gumma  is  a  tumour, 
varying  greatly  in  size  (from  that  of  a  pea  to  a  marble,  or  even  larger), 
erf  a  rosy-grey  colour,  when  seen  on  section,  and  foat/iiiiit^  vatdi: 
it  gradually  merges  into  the  surrounding  tissues,  with  which  it  is 
intimately  connected  This  surrounding  tissue  is  made  up  of  very 
vascular  fibrous  bands.     On  the  surface  of  the  liver  arc  irregnUi 
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SVPHILITIC  GUMMA.  1 1 9 

adult,  a  section  should  be  stained  with  picixK:annine  (g  77,  p.  55), 
and  one  with  osmic  add  (§  86,  p.  67).  Mount  both  in  Farrant'a 
lolntion. 

Low  power  (  x  50). — The  centre  of  the  mass  is  seen  to  be  stained 
yellow,  as  the  caseated  material  gives  the  yellow  reaction  with  picric 
acid.     Around  the  caseous  portion  is  a  distinctly  fibrous  zone,  by  the 


Fic  31. — Drawing  (nm  a  section  of  ItTct  with  hepatitis  gammosa. 
Suined  with  picro-cumiiie.     (  '-  20.) 

C.y.  TbJcknMd  capmle.  pink  and  fibrous  in  appcarancE. 

m-*.     Anerics  becoming  oblitcialed  by  thickening  of  Lajth  intcniat 

and  dtenuJ  coals. 
fX      CoDtmoation  of  the  filirnui  tissue  from  the  capsule  inio  the 


Li.       ^miil   patches   of  liier  tissue  left  between  the   banils  of 

C.G,  Fibiwu  n'.CTTuJ  if>ne;  and  Cm.  g.,  ca^eating  ccntiaJ  looe 
al  vAlcotiig  gaiuua  ju>i  below  the  cap!dile. 

of  which  the  indentation  of  the  cajf^ule  of  the  Lvcr  at  1 
marpn  of  the  growth  is  catised.     Ilie  fibrous  capsule  graiiL: 
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the  "  intima,"  or  within  the  internal  elastic  lamina  (which  in  the  jhctiv 
carmine  stained  specimen  is  bright  yellow).  In  some  cases  this 
thickening  of  the  "  intima  "  is  so  great  that  the  lumen  of  the  vessel  is 
almost  obliterated ;  and  it  is  to  be  observed  that  even  where  the  obli- 
teration is  not  complete  there  is  frequently  a  coagulum  fixed  in  the 
lumen,  which  would  prevent  the  passage  of  blood  through  the  vessel 

High  power  ( x  300). — The  granular  shrivelled  celb  in  the  centre 
of  the  mass  are  readily  made  out.  They  are  small  in  size,  aod  are 
closely  packed  together,  and  are  frequently  stained  yellow,  even 
before  caseation  has  actually  set  in.  Surrounding  these  central  Edro- 
phied  cells  is  a  zone  of  larger  embryonic  cells,  or  of  endothelioid  cells 
very  ^milar  in  appearance  to  those  met  with  in  tubercle ;  they  are  of 
various  shapes  and  sizes,  and  many  contain  several  nuclei  Between 
these  endothelioid  cells,  or  surrounding  them,  is  a  fibrillar  periplast 
External  to  this  zone  are  found  numerous  small  round  cells  or  nuclei, 
which,  as  in  the  case  of  the  nuclei  of  the  endothelioid  cells,  take  on 
the  carmine  or  logwood  stain  very  readily.  In  the  vessel,  with  the 
outer  wall  of  which  the  gummatous  growth  is  practically  continu- 
ous, the  endothelial  cells  of  the  "intima"  have  undergone  cnormoua 
proliferation,  and  the  flattened  cells  are  arranged  layer  upon  layer, 
until  the  lumen  of  the  vessel  is  almost  blocked  by  them.  The  nuclei 
of  these  endothelial  cells  stain  very  deeply.  Within  the  nairowed 
tube  a  coagulum  of  fibrin  is  frequently  found,  with  a  few  white  blood 
corpuscles  at  the  periphery  of  the  clot  adhering  to  the  wall.  It 
appears  to  be  highly  probable  that  the  caseation  which  almost  invari- 
ably ensues  in  gummata  in  the  liver  is  brought  about  (1.)  by  the 
contraction  of  the  tissue  at  the  periphery  of  the  gumma  itself  and  of 
the  fibrous  tissue  surrounding  it;  (2.)  by  the  endarUriiis  eblUeroHt 
causing  the  stoppage  of  the  vessel  either  alone  or  (3.)  by  the  aid  of  a 
coagulum  which  forms  on  its  roughened  and  inflamed  walls.  The 
change  in  the  artery  may  take  place  at  some  point  outside  the  gumma  : 
but  so  long  as  the  blood  supply  to  the  gumma  is  cut  off  the  effect  is 
the  same — fatty  d^eneration  of  the  tissues,  followed  by  caseaticm. 
and  later  usually  by  absorption  and  cicatrisation.  The  section  of  the 
gumma  is  then  hard  and  firm,  and  "  cuts"  almost  like  gritty  india- 
rubber. 

Where  caseation  has  taken  pbce,  as  in  the  gummata  found  in  the 
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adult,  a  sectioD  should  be  stained  with  picro-cannine  {§  77,  p.  55), 
and  one  with  osmic  acid  (§  86,  p.  67).  Mount  both  in  FarranCs 
solution. 

Low  power  (  x  50). — The  centre  of  the  mass  is  seen  to  be  stained 
yellow,  as  the  caseated  material  gives  the  yellow  reaction  with  picric 
acid.     Around  the  caseous  portion  is  a  distinctly  fibrous  zone,  by  the 


Fig.  31.— Drawing  from  a  section  of  livei  with  hepatitis  gunnnoui. 
Stained  with  picro^catminc.     (  *  20.) 

C.  y.  Thickened  capsule,  pink  and  libious  in  appearance. 

a-a,     Aneries  becoming  oblilerated  by  thickening  of  both  intcrual 

/./.       Continuation  of  the  fibrous  liisue  from  the  capsule  into  the 

substance  of  the  liver,  in  which  sue  numcious  sections  of 

embryonic  vesselii  (f.f.)- 
l.c.      Soiall  patches  of  liver  tissue  left  belireen  the  bonds  of 

bbrous  tissue. 
C.  C.  Fibrous  external  zone ;  and  Cos.  g.,  casealing  central  zone 

of  softening  gumma  just  below  the  capsule. 

contraction  of  which  the  indentation  of  the  capsule  of  the  liver  at  the 
outer  margin  of  the  growth  is  caused.    The  fibrous  capsule  gradually 
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shades  off  into  the  surrounding  ciirhotic  tissue,  between  the  bands  of 
which  may  be  seen  the  Y-shaped  trabeculae  of  atrophied  liver  cells. 
The  "  adventitia  "  of  the  vessels  in  the  neighbourhood  is  consideiabljr 
thickened,  whilst  the  proliferation  of  the  endothelium  lining  the  vessd 
is  also  well  marked. 

High  power  ( x  300). — The  caseous  yellow  mass  is  made  up  of 
shrivelled  granular  dibris,  with  bands  of  fibrous  tissue  running  io, 
apparently  continued  from  the  capsule.  Crystals  of  cholestcrine  aod 
of  stearic  acid  are  also  frequently  met  with,  as  well  as  fat  granules, 
or  even  globules — readily  recognised  with  the  aid  of  osmic  acid  stain- 
ing. In  the  fibrous  capsule  are  seen  under  this  power  a  number  of 
lymph  spaces  which  contain  blackened  globules,  these  being  io  all 
probability  carried  from  the  caseous  mass.  In  this  way  the  gumma 
may  be  gradually  absorbed,  as  the  surrounding  fibrous  tissue  is  ex- 
ceedingly vascular.  Under  this  power  the  changes  already  described  as 
seen  in  the  neighbouring  vessels  may  be  again  noted,  as  may  also  those 
described  as  being  identical  with  the  changes  in  syphilitic  cirrhosis. 

Another  section  should  be  stained  with  methylaniline  violet  (g  82, 
p.  64),  and  mounted  in  Farrant's  solution  (§  106,  p.  77),  in  order  that 
the  condition  of  the  middle  coat  of  the  vessels  may  be  observed. 
This  middle  coat  is  frequently  found  to  be  undergoing  the  lardaceous 
or  waxy  degenerative  change,  so  common  a  result  of  syphilis  in  its 
various  forms. 

It  is  difficult  to  look  upon  the  whole  process  as  anything  more 
than  a  caseation  of  parts  or  areas  of  fibrous  tissue,  brought  about  by 
the  cutting  off  of  the  blood  supply  by  the  endarferiiu  Miteraiu,  as 
pointed  out  by  Greenfield. 

SvPHiUTic  Cicatrices. 
127.  Syphilitic  cicatrices  appear  to  be  the  result  of  the  two 
previous  lesions.  The  liver  may  be  cut  up  into  a  scries  of  small 
masses  by  bands  of  fibrous  tissue.  These  bands  run  in  from  a 
thickened  capsule,  the  thickening  being  due  to  perihepatitis,  or  in- 
Sammation  of  the  capsule,  as  a  result  of  which  also  the  liver  ia  found 
to  be  firmly  adherent  to  the  diaphragm.  If  a  section  is  made  through 
one  of  these  fibrous  bands,  numbers  of  small  gummata  are  found 
scattered  throughout  the  tissue.     Harden  in  Miiller's  fluid  {%  S5i 


DigiLizedbyGoOglc 


ACUTE   YELLOW  ATROPHY.  "I 

p.  44),  or  Spirit  (§  54,  p.  44),  stain  with  picnxarminc  (g  77,  p.  55), 
and  mount  in  Farrant's  solution  (§  106,  p.  77). 

On  fxamining  under  a  low  power  ( x  20)  the  cirrhosis  is  seen  to 
«>nimence  at  the  surface  of  the  capsule,  and  bands  of  pink  fibrous 
tissue  nin  irregularly  through  the  organ.  Between  the  bands  of 
iibrous  tissue,  especially  at  the  margins  of  the  fibrous  mass,  are  the 
thin  rows  of  atrophied  liver  cells  as  seen  around  gummata,  and  in 
the  syphilitic  ciirtiotic  liver.  All  this  should  be  verified  under  the 
high  power  ( x  300). 

Acute  Yellow  Atrophy. 

128.  In  the  stage  at  which,  in  acute  yellow  atrophy,  the  organ 
comes  under  examination,  the  liver  is  considerably  atrophied  \  as  a 
consequence  of  this  the  capsule  is  markedly  wrinkled,  and  may  be 
caught  up  between  the  fingers.  The  organ  is  soft  and  flabby,  in 
some  cases  almost  of  fluid  consistence ;  the  surface  is  of  a  uniform 
yellow  ochre  colour,  or  this  may  be  replaced  by  a  brownish  tint. 
In  a  section  the  colour  and  appearances  are  much  the  same,  and 
no  traces  of  the  individual  lobules  can,  as  a  rule,  be  distinguished. 
Under  the  capsule  are  small  punctiform  haemorrhages  similar  to  those 
found  on  other  serous  surfaces  in  this  condition. 

On  examining  scrapings  from  the  cut  section  (  x  300)  a  number  of 
livCT  cells  in  various  stages  of  degeneration  and  atrophy  are  observed. 
They  are  almost  invariably  bile-stained,  and  granular  in  appearance ; 
the  nucleus  is  obscured,  and  in  the  protoplasmic  substance  are  found 
numerous  small  granules  of  pigment.  Along  with  these  cells  are  a 
number  of  red  and  white  blood  corpuscles,  crystals  of  leucin,  tyrosin, 
and  xanthin.  (These  may  be  seen  in  the  blood  and  urine  of  the 
patient  during  life,  and  their  presence  appears  to  be  due  to  the  fact  that 
the  perfect  oxidation  of  the  proteid  substances  does  not  take  place. 
So  that  these  substances  are  formed  as  incomplete  oxidation  products.) 

Harden  a  piece  of  the  liver  in  absolute  alcohol  (§  53,  p.  44),  cut 
(S  7o>  P-  V^'  s^'n  <"  carmine  (§  79,  p.  60),  and  mount  in  Farrant's 
solution  (§  loti,  p.  77}. 

Low  power  (  x  50). — Under  this  power  it  is  possible  to  distinguish 
first  of  all  a  number  of  round  cells  (seen  as  pink  nuclei)  in  the  portal 
spaces,  especially  around  the  portal  vein.    There  are  evidences  of  an 
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interstitial  inflammation  taking  the  foim  of  an  interlobular  exudatioD. 
From  the  interlobular  spaces  and  fissures,  however,  the  process 
extends  into  the  lobule  between  the  columns  of  liver  cells.  Erco 
under  the  low  power  small  pink  nuclei  are  to  be  seen  in  this  positio|L 
The  liver  cells  are  shrunken  and  angular,  are  stained  bright  yellow, 
and  appear  to  be  vety  irregularly  arranged. 

High  power  ( x  300), — In  the  newly  formed  tissue  a  number  <rf 
small  bile  ducts  may  be  recognised  as  elongated  double  rows  d 
nuclei;  some  of  them  are  pre-existing  bile  ducts  enlarged,  whibt 


Flu.  31. — Acute  yellow  atrophjr  of  the  liver,  lUioed  wilb  picfo- 

i.j.  Inlerlobular  spaceti  in  which  is  iconsiderable  unoant  of  muJI 
round  cell  inliltration  around  vessels  uid  bileducu,  extend. 
in£  along  the  lines  of  the  capillaries, c^  between  the  shiiTcUed 

and  aliophied  liver  cells,  t.c. 
h-v.  Hepatic  venule  surrounded  by  similat  snuill  celled  tixMC. 

Others  appear  to  be  of  entirely  new  formation.  The  liver  cells  arc 
atrophied,  and  of  a  yellow  colour,  even  though  they  contain  no  bromi 
pigment.     A  great  number  of  them,  however,  contain  a  considerable 
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in  the  position  mentioned,  or  in  some  cases  involving  the  whole  of 
the  lobule.  Where  this  change  is  observed,  the  organ  should  be 
hardened  in  absolute  alcohol  (g  53,  p.  44),  a  sectioD  stained  with 
picro-carmine  (g  77,  p.  55),  and  mounted  in  Farrant's  solution  (§  106, 
P-77)- 

Low  power  ( x  50). — Note  that  parts  of  some  of  the  lobules  are 
more  deeply  stained  than  the  surrounding  liver  tissue.  These  deeply 
stained  patches  are  not  met  with  in  every  lobule,  but  only  here  and 
there,  one  or  two  comparatively  normal  lobules  intervening  between 
the  affected  areas. 

High  power  (  X  300). — One  of  two  conditions  will  be  observed  in  the 
affected  portions.  In  the  early  stage  there  is  extreme  cloudy  swelling 
of  the  liver  cells.  They  are  markedly  swollen  and  compressed,  so  that 
the  outlines  are  not  distinctly  discerned.  The  protoplasm  of  the  cells 
is  extremely  granular,  and  by  the  extreme  granularity  and  the  opacity 
oi  the  protoplasm  the  nucleus  is  frequently  somewhat  obscured,  or 
even  lost  sight  of.  The  cloudy  swelling  is  more  01  less  marked  in 
the  cells  of  the  whole  of  the  lobule,  but  is  most  characteristic  in  the 
ntoations  mentioned.  In  the  later  stages  the  protoplasm  of  the  liver 
cells  appears  to  undergo  complete  disorganisation ;  and  in  this  change 
the  nucleus  takes  part,  and  in  the  intermediate  zone  of  each  lobule 
only  a  mass  of  granular  d^ris  is  seen.  The  mass  takes  on  the  pink 
staining  somewhat  distbctly,  unless  it  has  been  in  this  condition  for 
some  little  time  before  the  death  of  the  patient,  in  which  case  it  takes 
on  a  more  yellow  stain  (with  picro^armine),  as  do  all  necrosed  tissues. 
This  condition  appears  to  be  similar  to  that  which  is  met  with  in 
some  cases  of  dysentery,  where  the  formation  of  abscesses  in  the  liver 
is  commencing. 

Another  lesion  described  by  the  German  pathologists  as  occurring 
in  dniitar  conditions — in  typhoid  fever,  scarlet  fever,  measles,  and 
other  specific  fevers — is  a  tubercle-like  growth,  or,  to  speak  more 
precisely,  a  cellular  infiltration,  occurring  in  the  portal  canals  and  in 
the  course  of  the  intercolumnar  capillaries.  These  are  also  probably 
the  early  stages  of  small  abscess  formations,  and  are  due  to  celt 
proliferation  and  infiltration.  They  differ  but  slightly  in  position 
from  those  described  under  the  heading  "typhoid  lesion,"  and  in 
other  respects  their  characterisdcs  are  very  similar. 
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Abscesses  of  the  Liver. 


138.  (i.)  Tri^icai  Adseas. — A  form  met  with  in  hot  dimales, 
occurring  as  a  single  abscess  (or  at  most  two  or  three),  deeply  situated 
in  the  right  lobe  of  the  liver.  The  walls  of  the  cavity  are  ragged, 
and  shreds  of  liver  tissue  ore  found  hanging  into  the  cavity.  Tboe 
is  no  trace  of  a  membrane,  or  even  of  a  condensation  of  the  surround' 
ing  tissues.  On  examination  of  the  contents  of  the  cavity  they  are 
found  to  consist  of  a  creamy,  pus-like  material,  tinged  pink  by  the 
presence  of  a  small  quantity  of  blood :  this  matter  has  a  peculiar 
characteristic  sickly  odour,  but  is  not  putrid.  On  examination  of 
the  fluid  in  a  neutral  solution  (^  %  salt,  g  34,  p.  32)  numerous  pus 
corpuscles  are  found,  which  are  cleared  up  by  the  addition  of  a  drop 
of  acetic  acid,  and  several  nuclei  are  made  evident;  mixed  with  the 
corpuscles  is  a  quantity  of  dibris,  consisting  of  liver  cells  in  various 
stages  of  disintegration,  delicate  shreds  of  connective  tissue,  and  very 
frequently  numerous  red  blood  corpuscles.  Around  the  abscess  these 
is  no  sign  of  inflammation.  It  appears  as  though  the  liver  tissue  was 
simply  broken  down  completely  around  one  focus,  without  any 
hypeneroic  or  surrounding  inflammatory  changes. 

(2.)  Pyctmic  Abscess. — Is  comparatively  rare  in  the  liver,  unless 
there  is  some  source  of  putrefactive  infection  in  the  tract  from  which 
the  portal  blood  comes — such  as  a  putrid  ulcer  of  the  mucous  sui&ce 
of  the  stomach  or  intestinal  canal,  or  septic  disease  of  the  abdominal 
organs,  uterus,  rectum,  &c ;  or,  again,  it  may  be  caused  by  phletntis, 
due  to  the  presence  of  a  calculus  in  the  portal  vein.  In  all  these 
conditions  there  is  absorption  of  some  septic  material  from  ttic 
primary  infecting  source  by  the  portal  vein.  It  is  said,  too,  that  in 
injuries  to  the  cranial  bones,  where  there  is  suppuration  extending  to 
the  open  veins  of  the  diploe,  there  is  a  tendency  to  the  formation  of 
pysemic  abscess ;  but  this  has  been  denied  by  several  authors,  wbo 
have  examined  numerous  cases  of  this  form  of  disease  or  of  iD;ur>- 
of  the  cranial  bones. 

Such  abscesses  are  usually  small  and  mulriple,  and  are  more  or 
less  wedge-shaped.  They  appear  to  be  limited  to  certain  branches 
of  the  portal  vein,  and  are  found  especially  near  the  suriace  of  the 
organ.     On  opening  into  one  a  quantity  of  very  foul  tm^ning^  asb 
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grey  or  greenish  pus  is  evacuated,  which,  treated  with  acetic  acid 
and  examined,  is  found  to  be  made  up  of  ordinary  pus  corpuscles 
and  shreds  of  tissue  in  the  last  stages  of  disintegration.  Harden  a 
piece  of  the  liver  near  the  abscess  and  a  pan  of  the  wall  in  absolute 
alcohol  (g  S3,  p.  44),  and  stain  a  section  in  picro-carmine  (§  77,  p.  55). 
The  walls  of  the  abscesses  are  sloughy  and  ragged  looking,  and  are 
infiltrated  with  great  quantities  of  pus  corpuscles  or  round  cells, 
whilst  surrounding  this  sloughy  and  sodden  zone  is  an  area  or  zone 
which  appean  to  be  highly  injected  and  vascular.  Around  the 
vessels  in  this  position  there  are  jiuroerous  leucocytes  stained  pinlc 
with  the  picro-cannine.  These  abscesses  are  probably  the  result 
of  septic  inflammatory  changes  in  the  corresponding  branches  of 
the  portal  vein,  in  which  are  found  septic  thrombi.  Stain  a  section 
with  methylaniline  violet  (g  83,  p.  64),  mount  in  Canada  balsam 
(g  108,  p.  78),  and  look  for  micrococci,  which  are  frequently  found 
in  this  condition  as  violet  stained  granular  looking  masses,  in  some 
cases  forming  a  considerable  part  of  the  "  clot "  in  the  vessel.  There 
is,  in  fact,  a  condition  similar  to  that  described  under  the  heading  of 
typhoid  lesion.  In  both  of  the  above  abscesses,  whether  in  the  single 
or  in  the  multiple  form,  it  is  to  be  noted  that  the  walls  are  sloughy  and 
that  there  arc  r^ged  shreds  of  tissue  projecting  into  the  abscess  cavity. 
This  is  an  important  diagnostic  point,  for  in  the  next  form  of  abscess 
it  will  be  found  that  the  walls  are  usually  smooth  and  well  defined. 

(3.)  Suppuration  in  Hydatid  Cyst  of  the  Liver, — Where  suppuration 
takes  place  in  a  hydatid  cyst  as  a  result  of  direct  violence,  or  from 
any  other  cause,  the  hydatid  membrane  becomes  swollen,  and  may 
be  entirely  broken  down  and  evacuated,  but  even  then  the  false 
fibrous  capsule  formed  by  the  condensed  tissue  of  the  organ  remains 
for  a  considerable  time,  and  bounds  the  cavity  as  a  smooth,  well- 
marked  wall ;  in  addition  to  which  hooklets  are  generally  to  be  found 
in  the  discharge,  distinguishing  this  condition  from  either  of  the  above 
forms  of  abscess.   , 

CVSTS  OF  THE  LiVER. 

181  (r.)  Hydatid  cysts,  usually  found  as  a  single  cyst,  though 
there  may  be  several,  in  the  right  lobe  of  the  liver. — (See  Hydatid 
Cysts  under  "  Parasites.") 
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tissue  of  the  part,  in  this  respect  differing  very  markedly  from  the 
condition  described  in  lymphadenotna,  where  a  distinct  stroma  or 


Fic.  36. — Section  of  leucocTtbemic  Hver,  taken  from  the  periphcir 
ofi  lotrale.     Stained  with  logwood     (  x  600.) 

l.e.   LiTcc  cells,  with  inlnnuctesr  and  iDtiscclIuUr  plexus. 

f.     Strands  of  fibrin  or  displaced  connective  tissne  Ebrili  between 

(/.)  leucocytes  and  {c.l.)  connective  tissue  cocpuKles. 
t.(.  Large  round  cells  with  two  nuclei. 

network  was  observed,  in  which  were  found  the  small  round  cdls, 
and  also  the  larger  endothelioid  cells. 


Typhoid  Lesion. 

182.  There  is  a  condition  of  the  liver  induced  in  typhoid  ferer 
of  long-continued  standing  and  of  severe  type,  which  it  is  necessny 
to  mention,  though  it  is  probably  a  condition  common  to  this  and 
other  diseases,  and  appears  to  be  a  peculiar  inflammatory  change  dne 
to  some  septic  embolism  in  the  venules  of  the  intermediate  zone  tt 
the  lobules.  In  addition  to  the  general  cloudy  swelling  of  the  live 
cells,  there  are  scattered  throughout  the  substance  of  the  liver  a 
number  of  small  yellow  specks  about  the  size  of  a  pin's  head,  situated 
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Abscesses  of  the  Liver. 


138.  (i.)  Tn^Ual  Abscess.— K  fonn  met  with  in  hot  climates, 
occurring  as  a  single  abscess  (or  at  most  two  oi  three),  deeply  situated 
in  the  right  lobe  of  the  liver.  The  walls  of  the  cavity  are  ragged, 
and  shreds  of  liver  tissue  are  found  hanging  into  the  cavity.  There 
is  no  trace  of  a  membrane,  oi  even  of  a  condensation  of  the  surroand- 
ing  tissues.  On  examination  of  the  contents  of  the  cavity  they  are 
found  to  consist  of  a  creamy,  pus-like  material,  tinged  pink  by  the 
presence  of  a  small  quantity  of  blood :  this  matter  has  a  peculiar 
characteristic  sickly  odour,  but  is  not  putrid.  On  examination  c^ 
the  fluid  in  a  neutral  solution  {%  %  salt,  g  34,  p.  32)  numerous  piu 
corpuscles  are  found,  which  are  cleared  up  by  the  addition  of  a  drc^ 
of  acetic  acid,  and  several  nuclei  arc  made  evident;  mixed  with  the 
corpuscles  is  a  quantity  of  dBrts,  consisting  of  liver  cells  in  various 
stages  of  disintegration,  delicate  shreds  of  connective  tissue,  and  veiy 
frequently  numerous  red  blood  corpuscles.  Around  the  abscess  there 
is  no  sign  of  inflammation.  It  appears  as  though  the  liver  tissue  was 
simply  broken  down  completely  around  one  focus,  without  any 
hypenemic  or  surrounding  inflammatory  changes. 

(2.)  Pyamk  Abscess. — Is  comparatively  rare  in  the  liver,  unless 
there  is  some  source  of  putrefactive  infection  in  the  tract  from  whkJi 
the  portal  blood  comes — such  as  a  putrid  ulcer  of  the  mucous  sui&ce 
of  the  stomach  or  intestinal  canal,  or  septic  disease  of  the  abdominal 
organs,  uterus,  rectum,  &c ;  or,  again,  it  may  be  caused  by  phlebitis, 
due  to  the  presence  of  a  calculus  in  the  portal  vein.  In  all  these 
conditions  there  is  absorption  of  some  septic  material  from  the 
primary  infecting  source  by  the  portal  vein.  It  is  said,  too,  that  id 
injuries  to  the  cranial  bones,  where  there  is  suppuration  extending  to 
the  open  veins  of  the  diploe,  there  is  a  tendency  to  the  fortuatioa  oC 
pyxmic  abscess ;  but  this  has  been  denied  by  several  authors,  who 
have  examined  numerous  cases  of  this  form  of  disease  or  of  injury 
of  the  cranial  bones. 

Such  abscesses  are  usually  small  and  multiple,  and  are  more  or 
less  wedge-shaped.  They  appear  to  be  limited  to  certain  branches 
of  the  portal  vein,  and  are  found  especially  near  the  surface  of  the 
organ.     On  opening  into  one  a  quantity  of  very  foul  smelling,  ash 
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grey  or  gieenish  pus  is  evacuated,  which,  treated  with  acetic  acid 
and  examined,  is  found  to  be  made  up  of  ordinaty  pus  corpuscles 
and  shreds  of  tissue  in  the  last  stages  of  disintegration.  Harden  a 
piece  of  the  liver  near  the  abscess  and  a  part  of  the  wall  in  absolute 
alcohol  (§  53,  p.  44),  and  stain  a  section  in  picio-cannine  (g  77,  p.  55). 
The  walls  of  the  abscesses  are  sloughy  and  ragged  looking,  and  are 
infiltrated  with  great  quantities  of  pus  corpuscles  or  round  cells, 
whilst  surrounding  this  sloughy  and  sodden  zone  is  an  area  or  zone 
which  appears  to  be  highly  injected  and  vascular.  Around  the 
vessek  in  this  position  there  are  numerous  leucocytes  stained  pink 
with  the  picro-carmine.  These  abscesses  are  probably  the  result 
of  septic  inflaroniatory  changes  in  the  correspondii^  branches  of 
the  portal  vein,  in  which  are  found  septic  thrombi.  Stain  a  section 
with  methylaniline  violet  (g  83,  p.  64),  mount  in  Canada  balsam 
{^  108,  p.  78),  and  look  for  micrococci,  which  are  frequently  found 
in  this  condition  as  violet  stained  granular  looking  masses,  in  some 
cases  forming  a  coitsiderable  part  of  the  "  clot "  in  the  vessel  There 
is,  in  fact,  a  condition  similar  to  that  described  under  the  heading  of 
typhoid  lesion.  In  both  of  the  above  abscesses,  whether  in  the  ^gle 
or  in  the  multiple  form,  it  is  to  be  noted  that  the  walls  are  sloughy  and 
that  there  are  ragged  shreds  of  tissue  projecting  into  the  abscess  cavity. 
This  ia  an  important  diagnostic  point,  for  in  the  next  form  of  abscess 
it  will  be  found  that  the  walls  are  usually  smooth  and  well  defined. 

(3.)  Suppuration  in  Hydatid  Cyst  oftlu  Liver. — Where  suppuration 
takes  place  in  a  hydatid  cyst  as  a  result  of  direct  violence,  or  from 
any  other  cause,  the  hydatid  membrane  becomes  swollen,  and  may 
be  entirely  broken  down  and  evacuated,  but  even  then  the  false 
fibrous  capsule  formed  by  the  condensed  tissue  of  the  organ  remains 
for  a  considerable  time,  and  bounds  the  cavity  as  a  smooth,  well- 
marked  wall ;  in  addition  to  which  hooklets  are  genemlly  to  be  found 
in  the  discharge,  distinguishing  this  condition  from  either  of  the  above 
forms  of  abscess.   , 

CVSTS   OF   THE   LiVER. 

184.  (t.)  Hydatid  cysts,  usually  found  as  a  single  cyst,  though 
there  may  be  several,  in  the  right  lobe  of  the  liver. — (See  Hydatid 
Cysts  under  "  Parasites.") 
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(3.)  Simple  seroos  cysts.  As  a  rule,  single;  probably  due  to  the 
distentions  of  a  bile  doct,  often  by  obstruction  by  pressure  of  a 
cancer  or  some  similar  growth.  As  from  all  collectioiis  of  bile  in  the 
liver,  the  bile  salts,  acids,  and  colouring  matter  are  gradually  absorbed, 
and  a  clear  fluid  is  left. 

(3.)  Similar  cysts  formed  by  the  distention  of  bile  ducu  resuldDg 
from  tubercular  growth  softening  and  ulceration  in  their  walls.  These 
have  a  caseous  and  somewhat  ragged  lining,  and  contain  a  clcax 
watery  fluid. 

(4.)  True  cystic  disease  of  the  liver,  associated  with  a  similar  con- 
dition of  the  kidney.  The  cysts  vary  in  size  from  microscopic 
spaces  to  cavities  the  size  of  a  walnut  The  walls  are  thin,  smooth, 
and  fibrous,  and  within  the  cavity  a  clear  watery  or  serous  fluid  b 
collected.  The  mode  of  origin  of  these  cysts  is  somewhat  doubtful, 
some  holding  that  they  are  formed  by  vacuolation  of  the  liver  cells, 
whilst  others  maintain  that  they  are  dilated  bile  ducts,  the  dilatadoa 
being  caused  by  constriction  of  the  ducts  at  certain  points  by  a 
growth  of  fibrous  and  non-striped  muscular  tissue. 

(5.)  A  form  of  cyst  said  to  be  due  to  post  morion  decompo^tiofi, 
occurs  especially  in  hot  weather  (putrefactive  emphysema).  The  liver 
tissue  is  converted  into  a  kind  of  cavernous  tissue  by  the  t^iid 
formation  in  its  substance  of  putrefaaive  gases. — (Moxon,Goodhartl 

.Angioma  of  the  Liver. 

189.  This  tumour  is  not  very  frequently  met  with  in  the  human 
subject,  but  in  the  liver  of  the  cat  it  is  of  common  occuireoce. 
^Vhen  present  it  is  usually  found  near  the  surface,  and  may  be  seen 
shining  through  the  capsule  as  a  purjile  or  dark  claret  coloured  patch. 
The  patch  may  be  single,  and  about  a  third  of  an  inch  tn  diameter ; 
but  frequently  the  growth  is  multiple.  At  the  site  of  the  tumour 
is  a  slight  depression,  having  the  appearance  of  an  extravasadoa 
of  blood  sharply  defined  from  the  surrounding  tissues,  though  it 
can  be  partially  injected  from  any  of  the  vessels  of  the  liver.  On 
making  a  section,  after  hardening  a  piece  of  the  liver  in  which  the 
tumour  occurs  in  Miiller's  fluid  (^  55,  p.  44),  the  tumour  is  seen 
to  be  round  or  wedge-shaped,  and  is  sharply  marked  off  from  the 
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liver  tissue,  at  liist  sight  appearing  little  more  than  a  mass  of 
coagulated  blood.  Stain  a  section  in  picro-carmine  (§  77,  p.  55), 
and  mount  in  Famnt's  solution  (g  106,  p.  77). 


Fig.  37. — Dnwine  rrom  a  seclion  of  ■  c«renious  angiomi  of  (he 
liTcr.     Stained  with  plcio-cannine.     ( x  50.) 
t.A   Fibroos  capsule  maiking  the  angionu.  off  preKy  iihatply  rrom 

the  normal  liver  subilance,  /. 
f.U   Fibrous  Irabecula:  running  from  the  capsule  into  the  nibstance 
of  the  tumour,   forming  ipaces  (c.i.)  lined  irith  flattened 
nuctcBted  ceUs,   and  containing   appucntly   nothing   but 
blood,  coiouced  and  culouileu,  corpukiles. 

Low  power  ( x  50). — Around  the  tumour,  and  circumscribing  it 
sharply,  as  already  seen,  is  a  more  or  less  fibrous  capsule,  in  which  are 
numerous  pink-stained  nuclei.  Running  in  from  the  capsule  are 
seen  bands  or  trabecuUe  of  similar  fibrous  tissue,  stained  pink,  with 
the  nuclei  of  a  deeper  carmine.  The  bands  form  a  network,  the 
spaces  or  meshes  of  which  communicate  with  one  another.  In 
these  spaces  imder  this  power  a  granular  greenish  mass  (Fig.  35)  is 
seen,  with  here  and  there  a  small  pink  dot  This  is  the  blood  which 
fills  the  cavernous  structure. 

Under  a  high  power  (  x  300}  the  delicate  pink  fibrous  capsule  and 
uabcculsB  are  seen ;  a  la^e  number  of  more  deeply  stained  nuclei,  or 
young  connective  tissue  corpuscles,  lie  amongst  or  in  the  fibres. 
In  some  oT  the  trabecule  there  arc  a  few  atrophied  liver  ceUs 
^iparently  enclosed  and  compressed  between  the  bands  of  fibroid 
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(2.}  Simple  serous  cysts.  As  a  rule,  single  j  probably  due  to  the 
distentions  of  a  bile  duct,  often  by  obstruction  by  pressure  of  a 
cancer  or  some  similar  growth.  As  from  all  coUcctiDDs  of  bile  in  the 
liver,  the  bile  salts,  acids,  and  colouring  matter  are  gradually  absorbed, 
and  a  clear  fluid  is  left. 

(3.)  Similar  cysts  formed  by  the  distention  of  bile  ducts  resuking 
from  tubercular  growth  softening  and  ulceration  in  their  walls.  These 
have  a  caseous  and  somewhat  ragged  lining,  and  contain  a  cleat 
watery  fluid. 

(4.)  True  cystic  disease  of  the  Uver,  associated  with  a  similar  con- 
dition of  the  kidney.  The  cysts  vary  in  size  from  microscopic 
spaces  to  cavities  the  size  of  a  walnut  The  walls  are  thin,  smooth, 
and  fibrous,  and  within  the  cavity  a  dear  watery  or  serous  fluid  is 
collected.  The  mode  of  origin  of  these  cysts  is  somewhat  doubtful, 
some  holding  that  they  are  formed  by  vacuolation  of  the  liver  cells, 
whilst  others  maintain  that  they  are  dilated  bile  ducts,  the  dilatatko 
being  caused  by  constriction  of  the  ducts  at  certain  points  by  a 
growth  of  fibrous  and  non-striped  muscular  tissue. 

(5.)  A  form  of  cyst  said  to  be  due  to  post  mmitm  decomposition, 
occurs  especially  in  hot  weather  (putrefactive  emphysema).  The  liver 
tissue  is  converted  into  a  kind  of  cavernous  tissue  by  the  rapid 
formation  in  its  substance  of  putrefactive  gases. — (Moxon,  Goodhait.) 

.\ngioma  Of  THE  Liver. 

18S.  This  tumour  is  not  very  frequently  met  with  in  the  human 
subject,  but  in  the  liver  of  the  cat  it  is  of  common  occurrence. 
When  present  it  is  usually  found  near  the  sur&ce,  and  may  be  seen 
shining  through  the  capsule  as  a  purple  or  dark  claret  coloured  patch. 
The  patch  may  be  single,  and  about  a  third  of  an  inch  in  diameter ; 
but  frequently  the  growth  is  multiple.  At  the  site  of  the  tumour 
is  a  slight  depression,  having  the  appearance  of  an  extiavasatioa 
of  blood  sharply  defined  from  the  surrounding  tissues,  though  it 
can  be  partially  injected  from  any  of  the  vessels  of  the  liver.  On 
making  a  section,  after  hardening  a  piece  of  the  liver  in  which  the 
tumour  occurs  in  Miiller's  fluid  (^  55,  p.  44),  the  tumour  is  seen 
to  be  round  or  wedge-shaped,  and  is  sharply  marked  off  from  the 
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CHAPTER    IV. 

THE   HEART. 

Microscopic  Structure  op  the  Wall  of  the  Normal 
Heart. 

187.  If  a  section  be  made  through  the  wall  of  the  left  ventricle,  and 
a  thin  layer  of  the  tissue,  embracing  both  the  outer  and  inner  sui&ces, 
be  prepared  for  microscopic  examination,  the  following  appeanmccs 
may  be  made  out  with  the  low  power  { x  50).  The  epicardium,  or 
visceral  layer  of  the  pericardium,  is  seen  as  a  mass  of  pink  tissue 
(if  the  section  has  been  treated  with  cannine  or  picro-caimineX  much 
more  dense  at  its  outer  surface  than  near  the  muscular  tissue,  where 
it  appears  to  be  more  in  the  form  of  an  open  connective  tiasoe 
network,  with  small  pink  nuclei  scattered  throughout  its  substance. 
Bounding  the  muscular  tissue  is  a  layer  of  connective  tissue,  the  cells 
of  which  are  usually  infiltrated  with  (at  This  layer  of  adipose  tissoe 
varies  considerably,  but  is  almost  invariably  present,  though  socne- 
times  it  is  exceedingly  thin.  In  the  more  open  parts  of  the  peri- 
cardium, the  open  mouths  of  vessels  are  readily  seen,  and  by  special 
preparation  the  presence  of  numerous  nerves  and  lymphatics  may  be 
demonstrated.  Beneath  the  pericardium  arc  numerous  bundles  of 
yellowish-brown  muscular  tissue ;  in  these  bundles  pink-stained  nuclei 
are  seen  between  the  muscular  fibres.  Bands  of  pink  connective 
tissue  run  between  the  larger  bundles  of  muscular  fibre,  forming  a 
kind  of  supporting  framework  for  the  muscular  tissue.  The  muscular 
bundles  are  seen  in  both  longitudinal  and  transverse  section.  \Vltere 
seen  in  the  former  they  appear  to  form  a  peculiar  reticulated  mass 
of  fibres ;  the  openings  between  the  reticular  strands  in  some  cases 
are  of  considerable  size. 

On  the  endocardial  surface  are  small  elevations  or  irregularities : 
these  are  sections  through  some  of  the  musculi  papillarcs.     The 
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CHAPTER    IV. 

THE   HEART. 

Microscopic  Structure  of  the  Wall  of  the  Normal 
Heart. 

187.  If  a  section  be  made  through  the  wall  of  the  left  veDtride,  and 
a  thin  layer  of  the  tissue,  embracing  both  the  outer  and  inner  sur&ces, 
be  prepared  for  microscopic  examination,  the  following  appearances 
may  be  made  out  with  the  low  power  ( x  50).  The  epicaidium,  ot 
visceral  layer  of  the  pericardium,  is  seen  as  a  mass  of  pink  tissue 
{if  the  section  has  been  treated  with  carmine  or  picnxaniune),  mudi 
more  dense  at  its  outer  surface  than  near  the  muscular  tissue,  where 
it  appears  to  be  more  in  the  form  of  an  open  connective  tisme 
network,  with  small  pink  nuclei  scattered  throughout  its  substance. 
Bounding  the  muscular  tissue  is  a  layer  of  connective  tissue,  the  cclb 
of  which  are  usually  infiltrated  with  (at  This  layer  of  adipose  tissue 
varies  considerably,  but  is  almost  invariably  present,  though  sontc- 
times  it  is  exceedingly  thin.  In  the  more  open  parts  of  the  peri- 
cardium, the  open  mouths  of  vessels  are  readily  seen,  and  by  special 
preparation  the  presence  of  numerous  nerves  and  lymphatics  may  be 
demonstrated.  Beneath  the  pericardium  are  numerous  bundles  of 
yellowish -brown  muscular  tissue ;  in  these  bundles  pink-stained  nuclei 
are  seen  between  the  muscular  fibres.  Bands  of  pink  connective 
tissue  run  between  the  larger  bundles  of  muscular  fibre,  fonning  a 
kind  of  supporting  framework  for  the  muscular  tissue.  The  muscular 
bundles  are  seen  in  both  longitudinal  and  transverse  section.  Where 
seen  in  the  former  they  appear  to  form  a  pecuUar  reticulated  mass 
of  fibres ;  the  openings  between  the  reticular  strands  in  some  cases 
are  of  considerable  size. 

On  the  endocardial  surface  are  small  elevatiotu  or  irregularities : 
these  arc  sections  through  some  of  the  musculi  papillares.     The 
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endocardium  itself  under  this  power  appears  to  consist  of  a  very  thin 
layer  of  connective  tissue,  with  here  and  there  throughout  its  sub- 
stance a  few  smaU  bundles  of  muscular  tissue. 

Under  the  high  power  ( x  400),  the  epicardlum  is  seen  to  consist 
of  ordinary  connective  tissue,  condensed  near  the  surface,  with  bands 
of  ycQow  elastic  tissue  in  the  condensed  part  Covering  this  is  a 
single  layer  of  flattened  nucleated  endothelial  cells,  which,  seen  in 
section,  appear  to  be  spindle-shaped ;  and  beneath,  as  already  seen 
under  the  low  power,  is  a  quantity  of  looser  and  more  vascular 
connective  tissue,  beneath  which  again  are  the  fat  cells  with  their 
"signet-ring"  appearaiKe,  the  nucleus  in  the  angle  of  the  cell  being 
supposed  to  represent  the  seal. 

The  muscular  elements  of  the  heart  resemble  those  of  ordinary 
striped  or  voluntary  muscle,  in  that  they  are  striated  both  longitu- 
dinally and  transversely.  Each  fibre  is  composed  of  a  series  of 
nuscle  elements,  which,  in  turn,  are  made  up  of  three  (actors : — (i.) 
a  nucleus  containing  an  intranuclear  plexus ;  (2.)  a  thin  film  of  what 
usually  appears  to  be  more  or  less  granular  protoplasm,  the  two 
together  forming  the  muscle  corpuscle  of  Max  Schultze,  which  is 
pbced  in  the  centre  of  (3.)  the  mass  of  striated  contractile  formed 
material,  or  the  functionally  active  part  of  the  substance  of  the  heart. 
This  formed  material,  on  the  addition  of  a  forty  per  cent,  solution  of 
caustic  potash  (§  69,  p.  49),  or  twenty  per  cent,  solution  of  nitric 
add  (g  69,  p.  49),  is  broken  up  into  a  series  of  areas,  each  area  being 
more  or  less  cyUndrical  in  form,  and  having  for  its  central  point  a 
muscle  corpuscle.  The  extremities  of  the  muscle  element  are 
serrated,  and  in  many  cases  at  least  one  of  its  ends  is  bifurcated, 
each  branch  joining  the  serrated  end  of  another,  or  part  of  another, 
element  When  a  number  of  these  branching  cylindrical  muscle 
dements  are  examined  in  sUu,  it  is  at  once  seen  that  they  make  up 
the  peculiar  reticulated  mass  of  fibres  above  referred  to,  and  on 
namining  transverse  sections  the  different  fibres  are  seen  to  be  of 
different  diameters.  In  one  case  the  section  of  a  whole  fibre  is  seen, 
in  another  the  section  of  one  of  the  branches  only.  Nuclei  are  seen  in 
the  transverse  as  well  as  in  the  longitudinal  section  occupying  the 
centres  of  the  fibres,  but  only  when  the  section  happens  to  pass 
through  the  muscle  element     If  it  passes  through  one  of  the  branches 
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only,  or  through  the  end  of  the  element,  the  nucleus  cannot  be  seen 
through  the  mass  of  formed  material  At  the  poles  of  these  nodd 
(especially  when  the  heart  is  from  a  subject  somewhat  advanced  in 
years)  is  a  small  quantity  of  golden  yellow  or  brown  pigmenL 

Aiound  the  muscular  fibres  of  the  heart  there  is  no  sarcolcmmi, 
and  the  highly  vascular  connective  tissue  which  lies  in  the  interstices  of 
the  muscular  network  is  in  direct  contact  with  the  muscular  elements. 

The  connective  tissue,  in  addition  to  having  a  rich  vascular  supply, 
is  completely  excavated  by  lymph  spaces  and  lympharic  vessels. 
The  nuclei  of  these  various  tissues  are  readily  seen  in  sections  stained 
with  logwood  (§  78,  p.  59)  or  carmine,  and  mounted  in  Canxh 
balsam  (g  108,  p.  78). 

On  the  inner  surface  of  the  endocardium  is  a  single  layer  of 
flattened  nucleated  or  endothelial  cells.  In  the  human  heart  dus 
layer  is  seldom  seen,  as  the  organs  are  not  as  a  rule  removed  within 
twen^'four  hours  after  death,  by  which  time  these  endothelial  celb 
have  disappeared.  Beneath  this  layer  is  a  network  <^  flattened 
branched  cells  lying  on  a  stratum  of  elastic  tissue,  and  fiom  it 
trabeculse  run  to  join  the  connective  tissue  between  the  muscular 
fibres,  whilst  in  its  substance  are  to  be  found  muscular  bands  which, 
though  small,  are  in  all  other  respects  similar  to  those  found  in  the 
myocardium. 

Cloudy  Swelling. 

186.  Cloudy  swelling  of  the  muscular  fibres  of  the  heart  appears  to 
be  the  result  of  an  inflammatory  condition  of  the  myocardioni 
maintained  for  a  short  time,  or,  in  some  cases,  it  may  be  looked 
upon  as  the  precursor  of  fatty  metamorphosis  of  the  muscular  tissue. 
It  fi^uently  occurs  during  the  course  of  certain  specific  or  organic 
fevers,  where  the  temperature  is  considerably  raised,  as  in  ^ph<Nd 
fever,  scarlatina,  septicaemia,  and  the  rest  In  one  case  a  severe 
bum,  causing  death  in  six  hours,  is  recorded  by  Weber  as  having 
induced  this  condition  in  the  muscular  fibres  of  the  heart  and  in  the 
epithelium  of  the  tubules  of  the  kidney.  It  is  in  such  cases  that  this 
condition  must  be  looked  for. 

Jfaked  eye  appearances. — A  heart  so  afiected  is  not  so  firm  and 
tough  as  the  normal  heart.     Its  muscular  wall  is  softened,  and  in 
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wme  cases  evea  friable,  and  may  be  broken  down  by  squeezing 
between  the  tips  of  the  fingers  and  thumb.  The  tissue  is  of  a  dirty 
grey  colour,  in  place  of  the  usual  purple  red,  and  appears  as  though 
it  had  been  slightly  boiled. — (Perls.)  A  fresh  section  of  the  muscle 
presents  the  same  grey  colour,  and  has  a  peculiar  translucent  appear- 
ance. Take  a  piece  of  the  muscular  tissue  from  the  left  ventricle  about 
three-quarters  of  an  inch  square,  and  harden  in  Miiller's  fluid  (g  55,  p. 
44).  Make  sections,  and  prepare  one  unstained  in  a  drop  of  neutral 
solution  (g  34,  p.  31) ;  another  stained  in  osmic  acid  (g  86,  p.  67),  and 
mounted  in  Farrant's  solution  (§  106,  p.  77);  a  third  in  picro<armine 
(^  77)  P-  55)1  And  mounted  in  Farrant's  solution ;  and  a  fourth  in  log- 
wood (§  78,  p.  59),  and  mounted  in  Canada  balsam  (§  108,  p.  78). 

Under  the  low  power  (  x  50),  examining  the  longitudinal  section 
of  the  fibres,  it  will  be  seen  that  the  spaces  between  the  individual 
Gives  of  the  network  are  somewhat  smaller  than  in  the  normal  heart. 
This  is  especially  the  case  rtcar  the  endocardial  surface.  Even  under 
this  power  the  fibres  look  slightly  opaque^  Find  a  thin  part  of  the 
section  and  centre  it 

Examirte  tmder  the  high  power  (  x  400^  Id  Ibc  unstained  speci- 
men the  fitnes  are  somewhat  opaque  The  transverse  striation, 
which  in  the  nonnal  fibre  is  so  distinctly  marked,  is  lost,  or  partially 
so,  and  in  place  of  it  there  is  a  granularity  erf*  the  whole  of  the  ftmnci] 
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glass.  In  such  cases  the  nucleus  is  obscured,  and  sometinies  canmt 
be  distinguished  at  all. 

If  instead  of  the  neutral  solution  a  drop  of  water  is  added  to  a  few 
of  the  fibres  spread  out  on  a  slide,  the  granular  cells  break  down,  and 
the  nucleus  becomes  distinctly  visible.  Again,  if  a  drop  of  acetic 
acid  is  run  under  the  cover  glass  from  the  edge,  the  granular  appear- 
ance lades  away,  and  an  almost  normal  looking  fibre  remains.' 

Ether,  chloroform,  or  strong  alkalies  run  under  the  cover  glass  in 
the  same  manner  leave  the  cloudiness  unaffected. 

Examining  the  osmic  acid  stained  specimen,  nothing  is  found  which 
cannot  be  observed  by  the  above  methods,  as  with  this  reagent  there 
is  no  blackening  of  the  fine  granules  \  from  this  fact  it  is  to  be 
inferred  that  they  are  not  of  a  fatty  nature. 

Picro-carmine  and  logwood  do  not  stain  the  muscular  elements 
deeply ;  but  they  are  useful  for  bringing  into  prominence  the  nudd  of 
the  interstitial  tissue  and  of  the  muscle  corpuscles.  The  nuclei  of  the 
connective  tissue  are  frequently  more  numerous  and  more  deeplystained 
than  in  the  normal  heart,  especially  where  the  condition  arises  daring 
the  course  of  an  early  infiammatory  process.  These  nuclei  are  then  seen 
as  deeply  stained  bodies  lying  between  the  bands  of  muscular  fibres, 
arranged  most  frequently  along  each  side  of  the  small  blood-vessels. 

This  cloudiness  of  the  fibre  is  not  equally  distributed  throu^out 
the  wall  of  the  heart,  but  is  much  more  advanced  in  some  places 
(usually  near  the  endocardial  suriace)  than  in  others.  This  is  specially 
the  case  where  the  cloudy  swelling  is  to  be  looked  upon  as  the  pre- 
cursor of  fatty  degeneratiott     (See  next  section.) 

Fatty  Infiltration  of  the  Heart. 
189.  Fatfy  infiltration  of  the  heart,  or  Adipose  Heart,  roust  be  care- 
fully distinguished  from  fatty  degeneration  of  the  muscular  walls  of  the 
heart  In  fatly  infiltration  there  is  at  first  simply  an  increase  in  the 
amount  of  the  pericardial  fat  to  which  reference  has  already  been  made 
(§  '37t  P-  '38).     Subsequently,  the  fat  extends  from  the  pericardial 

'  ir  a  heut  in  which  there  ii  doudj  iwelling  (etpecially  in  the  earl;  Migex)  be 
kept  in  alcohol  for  tome  time,  the  cloodiness  nuy  diMppou,  or  nearly  lo.  Tbe 
■Icohol  ippean  to  abstract  water  Trom  ihe  tiisues,  or  otherwise  10  change*  (be 
protoplasm  as  to  restore  the  relisctive  indket  of  the  variotu  elentenli  to  tbe  naraaL 


DigiLizedbyGoOglc 


FA  TTY INFJL  TRA  TION.  1 43 

surface  into  the  muscular  wait  of  the  organ  between  the  various  bands 
of  fibres.  Although  the  two  processes  of  fatty  infiltration  and  fatty 
d^eneration  are  frequently  associated  (as  in  cases  where  the  pressure 
of  the  invading  adipose  tissue  on  the  muscular  fibres  causes  their 
d^eneration)^  it  will  be  well  to  describe  the  two  conditions  separately. 
The  adipose  heart,  as  seen  with  the  naked  eye,  appears  to  be  larger 
than  nmnal,  the  increase  in  size  being  due  mainly  to  an  increase  in 
the  amount  of  subpericardial  fat :  there  is  usually  some  flabbiness  of 
the  moscular  tissue,  more  especially  near  the  outer  surface.  Small 
yellow  streaks  nm  down  in  the  somewhat  pale  muscular  tissue,  evi- 
dently merely  continuations  of  the  adipose  tissue  from  the  subperi- 
cardial layer.  Unless  there  is  also  fatty  d^eneration,  the  flabbincH 
does  not  extend  beyond  the  gross  lines  tA  fatty  tissue. 
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FATTY  DEGENERATION.  US 

distinctl)'.  Surrounded  by  the  thin  wall  of  protoplasm  is  a  la^e 
globule  of  strongly  refractile  substance  with  a  double  outline,  dear  in 
the  centre,  and  with  a  dark  ring  at  the  mai^jin,  or  the  reverse,  accord- 
ing to  the  focu&  With  picTO-carmine  the  globule  remains  unstained, 
but  with  osmic  acid  it  is  stained  black.  -  Between  the  muscular  fibres 
they  have  exactly  the  same  appearance,  and  in  no  way  affect  the  fibre 
itself,  except  by  actual  mechanical  pressure.  As  before  stated,  this 
condition  must  be  carefully  distinguished  from  fatty  degeneration, 
which  is  an  affection  of  the  muscle  substance  proper. 

Fattv  Degene&ation  of  the  Muscular  Wall  of  the  Heart. 

140.  Fatty  degeneration  occurs  in  patients  who  have  succumbed  to 
various  exhausting  diseases,  such  as  phthisis,  anxmia,  leuoicythemia, 
Addison's  disease,  and  disease  generally  in  which  there  is  an  altered 
condition  of  the  blood.  It  occurs  also  as  a  sequel  to  scarlatina  and 
diseases  of  that  type,  or  to  such  conditions  as  are  in  all  probability 
due  to  septic  poisoning ;  and  lasdy,  it  is  met  with  in  patients  who 
have  died  from  phosphorus  or  arsenic  poisoning,  or  in  a  minor 
degree  from  alcohol,  antimony,  and  sulphuric  ether  poisoning  (§  119, 
p.  91).  In  some  few  cases,  fatty  degeneration  appears  to  be  due  to 
the  partial  occlusion  of  the  coronary  arteries,  brought  about  by  the 
process  of  endarteritis  deformans,  in  connection  with  a  similar  condi- 
tion in  the  aorta,  or  by  some  other  obstructive  lesion.  It  also  occurs 
as  a  sequel  to  endocarditis  and  pericarditis. 

To  the  naked  eye  the  heart  has  a  characteristic  appearance:  It  is 
somewhat  dilated,  the  section  has  a  pale  smooth  appearance,  espe- 
cially towards  the  endocardial  surface,  and  the  endocardial  surface 
itself  is  considerably  paler  than  normal.  As  a  rule,  this  pallor  is  not 
equally  diffused  over  the  whole  surface,  but  appears  to  be  more 
marked  in  certain  patches,  affecting  specially  the  musculi  papiUares 
and  the  columns  camse. 

On  examining  one  of  the  musculi  papillares,  Uking  it  as  a  typical 
specimen  of  an  affected  part,  it  is  found  that  there  are  numerous 
small  cream-coloured  areas,  which  stand  out  distinctly  from  the 
reddish  brown  background.  This  has  been  very  aptly  compared  to 
a  "  thrush's  breast,"  and  also  to  "  faded  leaves."     In  very  advanced 
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cases  the  cream-coloured  patches  have  spread  so  far  as  to  med  cae 
another,  in  which  case  the  "thrush's  breast"  simile  does  ttot  hold 
good.  Where  this  fonn  of  dcgenera^on  is  dne  to  phosphorus  or  arsenic 
poisooiug,  scarlet  fever,  or  leucocythemia,  small  tuemoTrhagcs  are 
frequendy  seen  immediately  bcDeath  the  pericardium.  The  muscular 
tissue  is  flabby,  and  slightly,  or  in  some  cases  very,  friable,  so  mitch  so, 
that  the  thumb  and  fingers  are  easily  pushed  through  the  muscular  walL 

Harden  a  piece  of  the  heart  in  Miiller's  fluid  (g  55,  p.  44) — doC 
spirit — cut  sections  (§  70,  p.  50),  mount  one  unstained  in  nonnal 
solution  (§  34,  p.  32),  stain  one  with  osmic  acid  (§86,  p.  67),  aDd 
another  in  picro-carmine  {%  77,  p.  55),  both  of  which  must  be  mounted 
in  Farrant's  solution  (g  106,  p.  77).  Have  several  sections  ready  on 
.  which  to  act  with  various  reagents,  to  be  afterwards  mentioned. 

On  examining  a  section  under  the  low  power  ( x  50)  very  little  is 
to  be  discerned  beyond  the  fact  that  the  muscular  fibres  appear  in 
some  cases  to  have  become  slightly  enlarged.  This  is  especially  the 
case  where  the  fatty  degeneration  follows  upon  an  inflammatory  con- 
dition ;  but  in  the  pure  degeneration,  such  as  that  brought  about  by 
metallic  poisoning,  the  fibres  are  never  increased  in  size.  The  en- 
largement of  the  fibres  cannot  be  definitely  determined,  but  it  dtould 
be  remembered  that  as  the  fibres  increase  in  size  the  spaces  between 
them  become  somewhat  narrower,  and  the  contained  tissue  elements 
are  crowded  together. 

In  a  picro-carmine  stained  specimen,  or  in  a  specimen  stained  with 
eosine  and  logwood  (g  80,  p.  61,  or  g  81,  p.  62),  and  mounted  in 
Canada  balsam  (g  108,  p.  78),  the  nuclei  between  the  muscle  fitnvs  are 
usually  increased  in  number  and  distinctness.  Find  a  thin  part  of  the 
section,  and  examine  under  a  high  power  ( x  300  or  400),  which  is 
obtained  by  pulling  out  the  draw-tube  of  the  microscope  to  the  fullest 
extent.  The  transverse  striation  has  to  a  great  extent  disappeared. 
In  some  fibres  not  a  trace  of  it  is  left,  whilst  in  the  fibres  in  which  the 
change  is  not  so  far  advanced  the  striation  is  seen  only  at  the  margins 
of  the  cells.  In  such  cases,  where  the  centre  of  the  cell  is  most 
affected,  the  transverse  striation  is  replaced  by  a  number  <^  small  round 
granules,  or  in  some  cases  small  globules,  which  never  reach  even  a 
medium  size.  These  granules  and  minute  globules  first  make  their 
Kf^tamatx  at  the  poles  of  the  muscle  corpuscles  (die  oval  mass  of 
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compress  the  muscular  fibres  as  to  interfere  very  seriously  with  their 
nutrition  and  function,  and  so  bring  shout  the  degenerative  t 
in  th^  substance. 


Pigmentary  Degeneration,  or  Brown  Atrophy  op  the  Heart. 

141.  This  condition  is  also  met  with  most  frequently  in  cases  of 
general  wasting  disease,  where  the  process  of  exhaustion  has  been 
long  continued.  Consequently  it  is  often  found  associated  with  faXXj 
degeneration  of  the  muscle  in  such  conditions  as  phthisis,  or  more 
markedly  still  in  Addison's  disease.  The  pure  brown  atrophy  is  more 
frequently  met  with  in  the  hearts  of  old  people ;  but  marked  pigmen- 
tation is  often  present  in  hypertrophied  hearts. 

The  naked  eye  appearances  vary  somewhat  in  different  cases. 
When  it  is  found  in  connection  with  atrophic  conditions,  the  heart  ia 
considerably  smaller,  the  walls  are  thinner,  the  cavities  appear  to  be 
contracted,  the  coronary  arteries  are  tortuous  and  appear  to  be  larger 
than  normal.  The  pericardium  is  frequently  thrown  into  folds,  and 
has  a  dark  brown  colour.  If  the  condilion  is  unaccompanied  by 
fatty  degeneration,  the  muscle  may  be  firm  or  even  tough,  or  it  may 
be  "  brittle ; "  but  when  associated  with  that  condition,  it  is  friable 
and  soft,  in  which  case,  too,  there  are  paler  patches  embedded  in  the 
dark  brown  background.  Where  it  occurs  along  vrith  hypertrophy, 
the  colour  is  not  so  dark,  the  tissue  is  firmer,  and  it  may  be  that  none 
of  the  chararteristic  features  seen  in  the  atrophic  form  are  present 

For  microscopic  examination,  prepare  in  Miiller's  fluid  (§  55,  p.  44), 
cut  (g  70,  p.  50),  mount  a  section  unstained  and  another  stained 
with  picrO'Cannine  (§  77,  p.  55),  both  in  Farrant's  solution  (§  106, 
p.  77).  A  section  taken  from  a  heart  removed  from  a  patient  affected 
with  Addison's  disease  is  described  below. 

Examine  the  unstained  specimen  under  a  low  power  { x  50).  The 
fibres  will  be  seen  to  be  thinner  than  normal,  as  they  are  evidently 
not  so  closely  packed  as  in  the  healthy  heart.  These  fibres  aie 
considerably  broken  up,  the  constituent  muscle  elements  or  muscle 
cells,  with  their  serrated  ends,  being  separated  by  intervals  more  or 
less  marked  in  different  places.  In  these  muscle  elements,  situated 
at  about  their  centre,  a  dark  brown  spot  can  usually  be  distinguisbed 


DigiLizedbyGoOgle 


BROWN  ATHOPHV  (PIGMENTARY  DEGENERATION).     ^^^ 

even  under  this  power;  and  if  a  bundle  of  fibres  is  examined  in 
transverse  section,  a  similar  dark  spot  can  be  discerned  in  most  of 
the  fibres,  occupying  the  centre  of  the  section  of  the  fibre. 

Examine  under  a  high  power  ( x  400).  Where  the  pigmentary 
degeneration  is  unaccompanied  by  fatty  degeneration,  the  transverse 
striatioD  of  the  fibres  is  extremely  well  marked.  Examine  the  short 
segments  into  which  the  fibres  are  divided,  and  note  that  the  ends  are 
serrated.  In  the  centre  of  the  segment  the  largest  mass  of  pigment 
is  observed  occupying  the  position  of  the  muscle  corpuscle  around 
which  it  b  collected,  especially  towards  the  poles.  In  relation  to  this 
it  will  be  remembered  that  even  in  the  normal  heart  there  is  a  small 
quantity  of  golden  brown  pigment  collected  at  each  pole  of  the 
muscle  corpuscle.  So  (ar,  then,  there  is  simply  an  exaggeration  of  a 
normal  process.  Where  the  condition  is  advanced,  as  in  the  section 
now  uitder  observation,  it  is  observed  that  the  pigment  appears  in 
elongated  patches,  following  more  or  less  regularly  the  lines  of  longi- 
tudinal striation.     These  patches  are  not  confined  to  any  part  of  the 
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are  composed  vary  slightly  in  size,  but  all  alike  aie  of  a  beautiful 
golden  yellow  colour,  when  seen  under  a  high  power  utd  by  a  strong 
light  In  a  transverse  section  of  one  of  the  muscular  fibres  the 
pigment  is  seen  as  a  golden  yellow  mass,  occupying  the  ceatre  of 
the  section  of  the  fibre,  whilst  the  smaller  masses  appear  as  "'"'"t 
points  scattered  throughout  the  substance  of  the  fibre.  In  the  picro> 
carmine  stained  specimen  the  nuclei  may  in  some  few  iiM<?t>«T»  be 
seen  as  pink  bodies ;  but  in  most  of  the  fibres  the  accumulation  of 
pigment  is  so  great  that  the  nucleus  is  completely  obscured. 

The  pigment  is  some  altered  form  of  hemoglobin ;  but  wbetiber 
there  is  any  accession  lix>m  the  blood,  or  whether  there  is  simply  a 
concentration  of  that  which  already  existed  in  the  muscle,  is  as  yet 
merely  a  matter  for  conjecture. 

Acute  MvocARDms. 

112.  There  are  certain  appearances  which  are  frequently  associated 
with  one  or  other  of  the  above  forms  of  disease  of  the  muscular  walk 
of  the  heart,  which  may  be  mentioned  here.  First,  as  to  royocardttii, 
which  may  occur  either  as  a  primary  or  secondary  change,  but  whidt 
occurs  much  more  frequently  as  the  latter.  As  a  secondary  change 
it  extends  from  the  pericardial  or  endocardial  surface  into  the  sob- 
stance  of  the  muscle  proper,  or  along  the  course  of  the  connecdTe 
tissue  framework  which  supports  the  muscular  stiucture.  Take  a 
couple  of  sections  from  a  heart  in  which  there  is  acute  myocarditis, 
the  presence  of  which  is  suggested  by  the  symptoms  during  life,  and 
after  death  by  the  racemose  reddening  of  the  endocardium,  tbe 
friability,  the  deepened  colour,  and  the  yellow  patches  on,  or  n 
of,  the  muscular  wall  Stain  one  of  the  sections  in  | 
(§  77>  P-  5S)>  ^(1  mount  in  Farrant's  solution  (§  io6,  p.  77);  the 
second  in  logwood  (§  78,  p.  59),  and  mount  in  Canada  bslnai 
(§  108,  p.  78). 

Examined  under  the  low  power  ( x  50),  the  fil^es  are  seen  to  be 
swollen  and  closely  packed  ti^ether.  If  the  disease  has  been  vtty 
acute,  small  areas  of  extremely  opaque  bluish  grey  material  {in  vamt 
cases  pine)  are  scattered  over  the  yellow  muscular  tissue ;  between 
the  individual  fibres  or  around  the  smaller  vessels  a  vast  number  of 
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very  small  pink  points  (nuclei)  are  seen.     (In  the  logwood  stained 
section  these  come  out  more  distinctly  as  blue  points.) 


Fig.  44. — HiMcalar  fibrei  Irom  a  beut  io  wbidi  there  was  acute 

dMloauditii.     Stained  with  picrooimine,  and  nKHmted  in  Furant's 

lolation.     ( v  300.) 

a.  Fibrei  coinpantiTcljt  healthy  in  a  condition  ofcloodj  swelling. 

t.  Fibres  broken  down  into  an  ilmo&l  gnonlai  mass.     These  Gbm 

are  slightly  but  iirtgnlarly  swollen. 
c.  Parts  oTlhe  fibres  as  jet  only  in  tht  condition  of  doody  iwell- 
ing.     These  are  J^aced  between  parts  wbidi  are  in  the  more 
aduanced  stage  oTdisint^ratioa. 

Examine  under  the  high  power  (  x  400).  The  bluish  grey  areas 
are  composed  of  swollen  and  bulging  fibres  which  have  lost  all  trace 
of  striatioQ,  and  present  the  appearance  of  broken  down  glassy 
looking  protoplasm,  having  in  some  paits  almost  angular  depressions 
and  bulgings  (the  so-called  vitreous  degeneration),  or  the  muscular 
fibres  have  become  broken  down,  and  there  is  simply  a  mass 
of  more  or  less  granular  i^ris.  These  are  the  fibres  in  which 
the  degenerative  process  is  taking  place  most  rapidly ;  some  of 
the  yellower  looking  fibres  appear  quite  normal,  whilst  others  are 
in  an  advanced  state  of  cloudy  swelling  (§  138,  p.  140).  The 
nuclei  of  the  connective  tissue  spaces  are  considerably  increased 
in  ntimber,  most  of  the  pink  nuclei  lying  around  the  vessels  from 
which  they  have  probably  emigrated.  Some  of  the  nuclei,  however, 
are  derived  from  tbe  connective  tissue  corpuscles,  which  in  this  con- 
dition are  more  highly  nounshed  and  undergo  rapid  prolifciation. 
The  vessels  are  ustially  somewhat  dilated.  On  staining  a  section 
with  osmic  acid  {%  S6,  pt  67),  not  a  single  black  granule  can  be  di^ 
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compress  the  muscular  fibres  as  to  interfere  very  seriously  widi  tbeiT 
nutrition  and  function,  and  so  bring  about  the  degenerative  < 
in  their  substance. 


PiCMEKTAKY  DEGENERATION,  OR  BrOWN  ATBOPHV  OF  THE  HEART. 

141.  This  condition  is  also  met  with  most  frequently  in  cases  of 
general  wasting  disease,  where  the  process  of  exhaustion  has  bcco 
long  continued.  Consequently  it  is  oflen  found  associated  with  Euty 
degeneration  of  the  muscle  in  such  conditions  as  phthisis,  or  more 
markedly  still  in  Addison's  disease.  The  pure  brown  atrophy  is  more 
frequently  met  with  in  the  hearts  of  old  people ;  but  marked  pigmeD- 
tation  is  often  present  in  hypertrophied  hearts. 

The  naked  eye  appearances  vary  somewhat  in  diflerent  cases. 
^Vhen  it  is  found  in  connection  with  atrophic  conditions,  the  heart  b 
considerably  smaller,  the  walls  are  thinner,  the  cavities  appear  to  be 
contracted,  the  coronary  arteries  are  tortuous  and  appear  to  be  Urger 
than  normal.  The  pericardium  is  frequently  thrown  into  folds,  and 
has  a  dark  brown  colour.  If  the  condition  is  unaccompanied  br 
fatty  degeneration,  the  muscle  may  be  firm  or  even  tough,  or  it  may 
be  "brittle;"  but  when  associated  with  that  condition,  it  isftiable 
and  sort,  in  which  case,  too,  there  are  paler  patches  embedded  in  the 
dark  brown  background.  Where  it  occurs  along  with  hypertrophy, 
the  colour  is  not  so  dark,  the  tissue  is  firmer,  and  it  may  be  that  none 
of  the  charartcristic  features  seen  in  the  atrophic  form  are  prcscoL 

For  microscopic  examination,  prepare  in  Mullet's  fluid  (§  55,  p.  44), 
cut  (§  70,  p.  50).  mount  a  secrion  unstained  and  another  stained 
with  picro-carmine  (§  77,  p.  55),  both  in  Farrant's  solution  @  106, 
p.  77).  A  section  taken  from  a  heart  removed  from  a  patient  affected 
with  Addison's  disease  is  described  below. 

Examine  the  unstained  specimen  under  a  low  power  ( x  50).  The 
fibres  will  be  seen  to  be  thinner  than  nonnal,  as  they  are  evidently 
not  so  closely  packed  as  in  the  healthy  heart  These  fibres  are 
considerably  broken  up,  the  constituent  muscle  elements  or  muscle 
cells,  with  their  serrated  ends,  being  separated  by  intervals  more  or 
less  marked  in  different  places.  In  these  muscle  elements,  situated 
at  about  their  centre,  a  dark  brown  spot  can  usually  be  disdngoisbed 
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even  under  this  power;  and  if  a  bundle  of  fibres  is  examined  in 
transverse  section,  a  similar  dark  spot  can  be  discerned  in  most  of 
the  fibres,  occupying  the  centre  of  the  section  of  the  fibre. 

Examine  under  a  high  power  ( x  400).  Where  the  pigmentary 
degeneration  is  unaccompanied  by  fatty  d^eneration,  the  transverse 
striation  of  the  fibres  is  extremely  well  marked.  Examine  the  short 
segments  into  which  the  fibres  are  divided,  and  note  that  the  ends  are 
serrated  In  the  centre  of  the  segment  the  largest  mass  of  pigment 
is  observed  occupying  the  position  of  the  muscle  corpuscle  around 
which  it  is  collected,  especially  towards  the  poles.  In  relation  to  this 
it  will  be  remembered  that  even  in  the  normal  heart  there  is  a  small 
quantity  of  golden  brown  pigment  collected  at  each  pole  of  the 
muscle  corpuscle.  So  &r,  then,  there  is  simply  an  exaggeration  of  a 
normal  process.  Where  the  condition  is  advanced,  as  in  the  section 
now  under  observation,  it  is  observed  that  the  pigment  appears  in 
elongated  patches,  following  more  or  less  regularly  the  lines  of  longi- 
tudinal striatioiL     These  patches  are  not  confined  to  any  part  of  the 


t.      Fibra  tpliliinf;  up  iDto  Oiort  detached  bagmcnti. 
t.      Picmou  CJHitcted  u-wnd  ibe  nuclnn. 

ll   will   be  neAt^i   that  the  Imuiene  MctatHjO  ii  icry  d;>4inctlj 
— ffcrd  ta  tliit  coudr.i'jn. 

muscle  dement,  but  are  more  frequently  seen  at  some  distance  from  the 
peri[4iei7  than  neai  the  margins.    The  giamules  of  which  ibe  patches 
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ar«  composed  vary  slightly  id  siz«,  but  all  alike  are  of  a  beautiAil 
golden  yellow  colour,  when  seen  under  a  high  power  and  by  a  stnx^ 
light  In  a  transverse  section  of  one  of  the  muscular  fibres  tbe 
pigment  is  seen  as  a  golden  yellow  mass,  occupying  the  centre  of 
the  section  of  the  fibre,  whilst  the  smaller  masses  appear  as  nii"^TWr 
points  scattered  throughout  the  substance  of  the  fibre.  In  the  picro- 
cannine  stained  spedmen  the  nuclei  may  in  some  few  instances  be 
seen  as  pink  bodies ;  but  in  most  of  the  fibres  the  accumulation  of 
pigment  is  so  great  that  the  nucleus  is  completely  obscured. 

The  pigment  is  some  altered  fonn  of  hxmoglobin ;  but  wbetber 
there  is  any  accession  from  the  blood,  or  whether  there  is  siropfy  a 
concentration  of  that  which  already  existed  in  the  muscle,  is  as  yet 
merely  a  matter  for  conjecture. 

Acute  Mvocarditis. 

142.  There  are  certain  appearances  which  are  frequently  associated 
with  one  or  other  of  the  above  forms  of  disease  of  the  muscular  walls 
of  the  heart,  which  may  be  mentioned  here.  First,  as  to  myocaiditii^ 
which  may  occur  either  as  a  primary  or  secondary  change,  but  whidi 
occurs  much  more  frequently  as  the  latter.  As  a  secondary  change 
it  extends  from  the  pericardial  or  endocardial  surface  into  the  sub- 
stance of  the  muscle  proper,  or  along  the  course  of  the  cmnective 
tissue  framework  which  supports  the  muscular  structure.  Take  a 
couple  of  sections  from  a  heart  in  which  there  is  acute  myocarditis, 
the  presence  of  which  is  suggested  by  the  symptoms  during  life,  and 
after  death  by  the  racemose  reddening  dl  the  endocardium,  tbe 
friabiUty,  the  deepened  colour,  and  tbe  yellow  patches  on,  or  mottling 
of,  the  muscular  wall  Stain  one  of  the  sections  in  picro-canniae 
(§  77)  P-  55))  lutd  mount  in  Farrant's  solution  {g  106,  p.  77);  tbe 
second  in  logwood  (§  78,  p.  59),  and  mount  in  Canada  babam 
(§  io«,  p.  78). 

Examined  under  the  low  power  ( x  50),  the  fibres  are  seen  to  be 
swollen  and  closely  packed  together.  If  the  disease  has  been  veiy 
acute,  small  areas  of  extremely  opaque  bluish  grey  material  (in  some 
cases  pin'<)  are  scattered  over  the  yellow  mnscuhr  tissue  ;  between 
the  individual  fibres  or  around  tbe  smaller  vessels  a  vast  number  of 
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are  composed  vaty  slightly  in  size,  but  all  alike  are  of  a  beantiftil 
golden  yellow  colour,  when  seen  under  a  high  power  and  bj  a  itroag 
light.  In  a  transverse  section  of  one  of  the  muscular  fibrci  the 
pigment  is  seen  as  a  golden  yellow  mass,  occupying  the  ceatie  of 
the  section  of  the  fibre,  whilst  the  smaller  masses  appear  as  minutt 
points  scattered  throughout  the  substance  of  the  fibre.  In  the  picro- 
carmine  stained  specimen  the  nuclei  may  in  some  few  iiutances  be 
seen  as  pink  bodies ;  but  in  most  of  the  fibres  the  accumulation  of 
pigment  is  so  great  that  the  nucleus  is  completely  obscured. 

The  pigment  is  some  altered  form  of  hxnu^lobin  \  but  vrbetfaer 
there  is  any  accession  firom  the  blood,  or  whether  there  is  umply  « 
concentration  of  that  which  already  existed  in  the  muscle,  is  as  yet 
merely  a  matter  for  conjecture. 

Acute  Myocarditis. 

142.  There  are  certain  appearances  which  are  frequently  associated 
with  one  or  other  of  the  above  forms  of  disease  of  the  muscular  walls 
(rf  the  heart,  which  may  be  mentioned  here.  First,  as  to  myocarditis, 
which  may  occur  either  as  a  primary  or  secondary  change,  but  which 
occurs  much  more  frequently  as  the  latter.  As  a  secondary  change 
it  extends  from  the  pericardial  or  endocardial  surface  into  the  sub- 
stance of  the  muscle  proper,  or  along  the  course  of  the  connective 
(issue  flramework  which  supports  the  muscular  structure.  Take  « 
couple  of  sections  from  a  heart  in  which  there  is  acute  myocarditis, 
the  presence  of  which  is  suggested  by  the  symptoms  during  life,  and 
after  death  by  the  racemose  reddening  of  the  endocardium,  the 
friability,  the  deepened  colour,  and  the  yellow  patdies  on,  or  mottling 
of,  the  muscular  wall  Stain  one  of  the  sections  in  picro-cannmc 
(§  77t  P'  55)>  uid  mount  in  Fanant's  solution  (g  loti,  p.  77);  the 
second  in  Ic^ood  (g  78,  p.  59),  and  mount  in  Canada  baban 
(§  108,  p.  78). 

Examined  under  the  low  power  ( x  50),  the  fibres  are  seen  to  be 
swollen  and  closely  packed  together.  If  the  disease  has  been  very 
acute,  small  areas  of  extremely  opaque  bluish  grey  material  (in  soote 
cases  pio'ic)  are  scattered  over  the  yellow  muscular  tissue  ;  betweeo 
the  individual  fibres  or  around  the  smaller  vessels  a  vast  number  of 
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cells,  there  is  now  most  frequently  a  mass  of  yellow  stained  granular  . 
materiaL  In  the  deeper  endocardial  layer  this  granular  material  is 
replaced  by  a  number  of  highly  lefractile  granules,  which,  on  the 
addition  of  a  drop  of  hydrochloric  acid,  evolve  bubbles  of  gas  (car- 
bon dioxide),  and  then  disappear.  These  highly  refractile  granules 
are  small  calcareous  particles  deposited  in  the  fatty  material.  In 
some  few  places  the  fibrous  tissue  is  also  undergoing  the  fatty  de- 
generation and  calcareous  infiltration,  so  that  large  calcareous  patches 
may  be  formed.  In  the  very  early  stages,  however,  the  change  is 
confined  to  the  spaces  in  which  the  flattened  cells  lie,  and  the  inter- 
cellular fibrous  tissue  is  stained  a  beautiful  pink.  This  condition 
should  be  studied  along  with  endarteritis  deformans,  to  which  it  bears 
a  very  close  resemblance  (%  154,  p.  168},  especially  in  the  more 
chronic  forms  in  old  people,  when  it  occurs  on  the  aortic  surface  of 
the  semilunar  valve.  Compare  the  vegetation  in  the  early  stages  with 
a  mass  of  granulation  tissue  growing  on  a  free  surface,  that  of  an 
uker,  for  example.  In  the  later  stages  the  vegetation  may  be  likened 
to  the  fibrous  cicatrix  which  is  left  when  the  ulcer  has  healed.  If 
such  tissues  are  examined  together,  it  will  at  once  be  seen  how  closely 
the  two  stages  of  the  one  correspond  to  the  two  stages  of  the  other. 

Acute  Ulcerative  Endocarditis. 

147.  This  condition,  which  in  many  respects  resembles  the  acute 
form  of  endocarditis  already  examined,  and  is  by  many  writers  con- 
sidered to  be  the  same  disease,  differs  from  it  apparently  in  the  two 
following  points : — \st.  That  its  local  action  is  more  destructive ;  and 
am/.  That  the  fragments  detached  and  carried  into  the  circulation 
give  rise  to  a  much  more  rapid  and  widespread  mischief  than  do 
emboli  from  the  simple  acute  form.  To  the  naked  eye  the  vegeta- 
tions appear  to  be  very  simitar  to  those  described  in  the  simple  form, 
but  they  tend  to  occur  more  indiscriminately  over  the  endocardial 
surface  of  the  valves  or  of  the  heart  wall.  They  also  appear  to  be 
much  more  liable  to  break  down  and  leave  ulcerated  patches.  The 
v^etation  itself  (taken,  for  example,  from  a  case  of  ulcerative  endo- 
carditis occurring  during  the  course  of  a  case  of  pyemia),  if  stained 
and  examined  as  in  the  acute  form,  will  be  found  to  present  exacdy 
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tinguished,  showing  that,  as  yet,  fatly  degeneration  has  not  set  in. 
If  the  condition  is  not  so  acute,  and  the  patient  survives  nuher 
longer,  the  black  reaction  with  the  osmic  acid  is  given  at  some  poiots 
in  the  mass  of  extremely  granular  dibris. 

Chronic  Myocarditis. 

148.  In  the  more  chronic  form  of  myocarditis,  which  is  rather  an 
interstitial  inflammation  than  a  true  inflammation  of  the  muscle,  the 
principal  change  in  the  first  instance  is  an  enormous  proliferation  of 
the  coiwective  tissue  corpuscles,  which  can  be  seen  under  the  low 
power  of  the  microscope  as  lines,  or  accumulations  of  deeply  stained 
bodies,  following  pretty  closely  the  lines  of  the  vessels.  In  some 
cases  these  nuclei  form  bands  almost  as  broad  as  the  bands  of 
muscular  tissue.  The  smaller  vessels  are  often  increased  in  size, 
and  theii  walls  undergo  considerable  thickening,  especially  in  the 
adventitia. 

Under  the  high  power  ( x  400),  the  muscular  fibres  may  be  per- 
fectly normal  in  appearance,  but  between  them  the  deeply  stained 
nuclei  are  very  numerous,  and  the  dilated  blood-vessels  with  their 
thickened  walls  are  also  well  seen,  the  thickening  being  due  chiefly 
to  an  increase  in  the  number  of  cells  in  the  adventitia.  Where  the 
condition  is  more  chronic  still,  or  where  the  patient  {say  in  acute 
rheumatism)  pulls  through  this  period,  the  young  cells  become 
o^anised  into  fibrous  tissue,  which  stains  pink  with  picro-carmine, 
and  in  which  are  seen  a  number  of  connective  tissue  cclb  appearing 
somewhat  spindle-shaped,  as  they  are  most  frequently  seen  in  section. 
Where  this  stage  is  reached,  the  muscular  fibres  are  usually  under- 
going atrophy  or  fatty  degeneration,  though  neither  of  them  is 
by  any  means  invariably  met  with.  When  it  does  occur,  the  £Mty 
change  appears  to  be  due  to  malnutrition  of  the  fibres,  brought  about, 
first,  by  the  condition  of  the  blood  which  has  caused  the  fibrous 
increase,  and,  second,  by  the  mechanical  pressure  of  the  newly  formed 
fibrous  tissue  on  the  muscular  fibres.  The  fatty  fibres  are  similar  in 
appearance  tothosepreviouslydescribed  (S  i4o,p.  145).  Acondition 
spoken  of  as  cardiac  sclerosis  is  described  by  Comil  and  Ranvier,  in 
which  the  essential  detaib  are  similar  to  the  above.     It  occurs  veiy 
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frequently  during  the  course  of  interstitial  nephritis,  more  especially 
in  patients  who  arc  at  the  saroe  time  suffering  from  maniacal 
symptoms. 

In  a  heait  in  which  there  is  aneurism  at  the  apex  of  the  left 
ventricle  (by  far  the  commonest  position),  the  muscular  fibre  is  fre- 
quently in  a  state  of  fatty  degeneration,  though  in  some  cases  the 
myocardium  and  the  endocardium  show  evidences  of  acute  inflamma- 
tory processes.  Even  in  the  aneurisms  at  the  base  of  the  heart  in  the 
interventricular  septum,  which  are  continuations  of  valvular  aneurisms, 
the  muscular  fibres  in  the  immediate  neighbourhood  usually  undergo 
fatty  d^eneration. 

Endocarditis. 

144.  The  structure  of  the  endocardium  has  been  already  briefly 
described  (§  137,  p.  138).  The  results  of  endocarditis  are  most  evi- 
dent in  connection  with  the  valves  of  the  various  orifices,  and  it  will 
be  well  to  see  what  parts  of  the  endocardium  enter  into  the  structure 
of  the  valves,  and  their  relative  proportions.  The  layer  of  flattened 
connective  tissue  cells,  with  the  fibrillated  tissue  and  yellow  elastic 
fibres,  which  has  already  been  described  as  lying  immediately  under 
the  layer  of  endothelium,  is  continuous  from  both  the  auricles  and  the 
ventricles  on  to  their  respective  valves.  The  endothelial  covering  is 
also  continuous,  and  is  further  prolonged  over  the  chordae  tendinese, 
which  are  composed  of  the  yellow  elastic  and  white  fibrous  tissues,  so 
that  any  process  affecting  the  surfaces  of  the  valves  is  most  frequently 
continued  along  the  chordae  tendinese.  The  aortic  and  pulmonary 
valves  are  in  the  same  manner  covered  with  a  layer  of  endothelium, 
that  of  the  heart  becoming  continuous  with  that  of  the  vessel,  and  the 
subjacent  condensed  layer  of  fibro-etastic  tissue  of  the  one  becoming 
continuous  at  the  margin  of  the  valve  with  that  of  the  other. 

Acute  Endocarditis. 

140.  Acute  endocarditis  is  seen  in  patients  who  have  succumbed 
to  acute  rheumatism  during  the  early  stages  of  the  disease.  The 
most  marked  evidences  of  the  disease  are  in  the  form  of  verrucous 
growths,  which  are  found  along  the  lines  of  contact  of  the  valves, 
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chiefly  in  the  left  side  of  the  heart,  on  the  mitral  and  acmive  val*-« — 
the  fonner  on  the  auricular  aspect  near  the  margins,  and  the  latter  OD 
the  ventricular  aspect,  also  at  some  little  distance  from  the  nuigins 
of  the  cusps.  These  warty  grovrths  are  much  more  rarely  met  with 
on  the  tricuspid  and  pulmonary  valves,  but  when  they  do  occur  tbe 
same  rules  as  to  portion  hold  good  The  growth  or  v^etadoo  is 
"soft,  friable,  and  semi-traasparent"  In  the  more  acute  fonn  it 
never  reaches  any  very  great  size,  but  smaller  growths  occur  all  along 
the  points  of  contaa  of  the  valves.  If  separated  from  the  vahre,  a 
small  portion  of  the  subjacent  tissue  is  brought  awajr,  leaving  an  ukcr 
the  size  of  the  base  of  the  vegetation.  If  the  patient  has  survived 
tbe  early  stages  of  the  disease,  the  growths  may  increase  considerably 
in  size,  but  they  have  much  the  same  structure  as  the  smaller  fonus. 
Along  with  these  vegetations,  at  the  points  of  contact  with  the  valves, 
others  may  occur  on  the  whole  of  the  auricular  surfaces  of  the  valves, 
the  process  radiating  from  the  primary  focus.  The  chordae  teodinex. 
which,  as  already  observed,  are  simply  continuations  of  the  endocardial 
covering  of  the  valves,  are  very  much  swollen,  and  are  ertremely  brittle. 

To  examine  such  a  valve  microscopically,  a  piece  of  it,  on  which 
is  a  good  vegetation,  should  be  cut  out  and  hardened  in  absolote 
alcohol  (§  55,  p.  44),  and  a  second  piece  in  Muller's  fluid  {g  55,  p.  44). 
Cut  sections  (g  70,  p.  50)  through  the  vegetation  and  the  valve  at 
right  angles  to  the  plane  of  the  valve.  Stain  a  section  in  logwood 
(S  7^>  P-  S9)>  ^^^  mount  in  Canada  balsam  (§  loS,  p.  78).  Stain  a 
second  in  picro-catmine  (§  77,  p.  55),  and  mount  in  Fanant's  solution 
(5  106,  p.  77).  If  it  is  intended  to  search  for  the  micrococci  on  the 
surface  of  the  vegetation,  the  preparation  hardened  in  absolute 
alcohol  roust  be  cut,  and  sections  of  it  stained  in  methylaniline  violet 
(§  8>,  p.  64),  and  mounted  in  Farrant's  solution  or  Caxuda  balsam. 

On  examining  a  section  with  the  low  power  ( x  50)  the  base  of 
the  growth  appears  to  be  made  up  of  a  number  of  small  round  cells, 
which  are  deeply  stained  with  most  reagents.  This  mass  of  small 
round  cells  is  continuous  with  a  similar  layer  which  infiltrates  tbe 
endocardium  in  the  neighbourhood  of  the  growth ;  on  the  surface  of 
this  mass  of  granulation  tissue  (for  it  is  nothing  more  nor  less  than 
this)  is  found  some  granular  looking  d^ris,  which  with  picro-carmine 
takes  on  a  yellow  colour  {or  in  some  parts  pink);  and  scattered 
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through  it  are  a  few  pink-stained  cells,  whilst  further  out  still  is  a  very 
ihiD  layer  of  fibrin,  which  is  usually  granular  and  somewhat  opaque) 
aod  stains  red  with  picro-carmine. 

If  the  section  be  stained  with  methylaniline  violet,  a  deeper  colour 
may  be  observed  near  the  surface  of  the  vegetation,  even  under  the 
low  power. 

High  power  ( x  300). — The  cells  of  the  endocardial  tissue  appear 
to  have  uiide^p>ne  very  rapid  proliferation,  and  it  is  from  this  source 
that  the  tissue  composing  the  greater  part  of  the  growth  arises ;  the 
pn^eiation  is  so  rapid  and  so  great,  that,  just  as  in  the  case  of  a 
granulating  wound,  the  mass  of  cells  passes  beyond  the  level  of  the 
endocardium,  and  a  small  projection  is  the  result.  The  yellowish 
mass  on  the  sur^u^e  is  made  up  of  two  factors,  degenerating  cells  and 
coagulated  fibrin,  both  of  which  may  be  readily  distinguished  by  the 
picro-carmine  and  other  staining  methods. 

In  a  section  stained  with  methylaniline  violet  {§  83,  p.  64),  and 
mounted  in  Canada  balsam  (§  108,  p.  78),  a  number  of  micrococci 
may  be  seen,  forming  a  deeply  stained  granular  layer  on  the  surface 
of  the  disintegrating  cells  and  fibrin.  In  the  ordinary  acute  endo- 
carditis these  micrococci  do  not  appear  to  give  rise  to  any  serious 
changes,  even  when  they  are  carried  off  along  with  parts  of  the 
degenerating  mass  near  the  surface  to  form  minute  embolic  infarcts 
in  some  organ.    Chemically,  they  appear  to  be  comparatively  inert. 

Chromic  Endocarditis. 

146.  As  with  all  inflammatory  processes,  acute  endocardids  tends 
to  become  chronic — especially  if  not  extremely  acute  at  the  com- 
mencement— in  which  case  the  following  very  characteristic  appear- 
ances are  presented  to  the  naked  eye.  The  vegetations  in  the 
positioDS  already  mentioned  are  firm,  hard,  fibroid  masses,  have  a 
broad  base,  and  arc  not  so  prominent  as  in  the  acute  form.  The 
edges  of  the  valve  are  frequently  thickened,  and  the  thickening  is 
e^>ccially  well  marked  along  the  lines  of  contact.  At  certain  points 
the  thickened  valves  have  become  bound  together  at  their  extremities 
by  the  organisation  (^the  inflammatory  products,  and  they  are  found 
to  be  puckered  and  retracted.     As  in  the  case  (rf  acute  endocarditis, 
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the  changes  take  place  principally  in  the  valves  of  the  leri  ^ile  ol'  the 
he;art,  and  on  the  auricular  surface  of  the  mitral  valve,  aw)  the 
ventricular  surface  of  the  aortic  valve.  In  some  few  cases  the 
thickening  extends  in  both  directions,  so  that  the  walls  of  the  cavities 
as  well  as  the  valves  are  affected.  The  chords  tendines  are  shortened, 
thickened,  and  opaque,  and  look  almost  like  pieces  of  firm  cartilage, 
lu  place  of  being  brittle,  as  in  the  acute  form,  they  are  cxtremdy 
tough.  In  the  mass  of  thickened  fibroid  tissue,  calcareous  plates 
may  frequently  be  observed  immediately  under  the  endothelial 
covering,  or  pultaceous  or  fatty  granular  material  may  occupy  the 
same  position. 

Harden  one  of  the  valves,  on  which  is  one  of  the  flattened  vegeta- 
tions, in  Midler's  fluid  (§  55,  p.  44),  and  put  a  second,  with  some  of 
the  fatty  and  calcareous  patches,  to  harden  in  the  same  manner. 

Make  sections  (g  70,  p.  50),  stain  one  in  picro-carmioe  (§  77,  p.  ssX 
and  mount  in  Farrant's  solution  (g  106,  p.  77);  a  second  in  logwood 
(§  7^1  P-  59)1  and  mount  in  Canada  balsam  (§  io3,  p.  78}. 

Examine  the  first  of  these  under  a  low  power  ( x  50),  In  place  of 
the  round  cells  which  were  observed  in  the  vegetation  in  the  acute 
form,  and  in  the  endocardium  beneath  it,  there  are  now  a  number  of 
spindle-shaped  (as  seen  in  section)  cells,  the  nuclei  of  which  are  more 
or  less  deeply  stained  with  carmine.  Between  these  flattened  ceUs 
(for  flattened  branched  cells  they  will  be  found  to  be  if  examined 
from  the  surface)  are  layers  of  fibrillar  substance  amioged  in  r^ular 
lamellae,  giving  rise  to  the  appearance  of  a  very  much  thickened 
endocardium.  This  lamellated  tissue  is  stained  pink  with  pioo- 
carmine,  and  gives  all  the  reactions  of  fibrous  tissue.  On  the  sDifiux 
of  the  vegeUtion  there  is  frequently  a  deposition  of  fibrin,  but  it  is 
usually  freshly  deposited,  and  does  not  stain,  although  a  few  cells 
entangled  in  the  fibrinous  meshes  are  deeply  stained.  This  fibrin 
has  therefore  been  deposited  whilst  the  blood  current  was  slowing, 
and  as  the  patient  was  dying.  In  fact,  in  almost  all  sections  of 
vegetations  examined,  if  there  is  a  deposit  of  fibrin  on  the  surface, 
the  greater  part  of  it  appears  to  have  been  deposited  during  the  last 
few  days  of  the  patient's  life. 

Examine  the  section  in  which  the  fatty  and  calcareous  plates  were 
seen  (x  300).     In  the  spaces  originally  occupied  by  the  f 
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celts,  there  is  now  most  frequently  a  mass  of  yellow  stained  gtanular  . 
niateriaL  In  the  deeper  endocardial  layer  this  granular  material  is 
replaced  by  a  number  of  highly  refractile  granules,  which,  on  the 
addition  of  a  drop  of  hydrochloric  acid,  evolve  bubbles  of  gas  (car- 
bon dioxide),  and  then  disappear.  These  highly  retractile  granules 
are  small  calcareous  particles  deposited  in  the  fatty  material  In 
some  few  places  the  fibrous  tissue  is  also  undergoing  the  fatty  de- 
generation and  calcareous  infiltration,  so  that  large  calcareous  patches 
may  be  formed.  In  the  very  early  stages,  however,  the  change  is 
confined  to  the  spaces  in  which  the  flattened  cells  lie,  and  the  inter- 
cellular fibrous  tissue  is  stained  a  beautiful  pink.  This  condition 
should  be  studied  along  with  endarteritis  deformans,  to  which  it  bears 
a  very  close  resemblance  (§  154,  p.  168),  especially  in  the  more 
chronic  forms  in  old  people,  when  it  occurs  on  the  aortic  surface  of 
the  semilunar  valve.  Compare  the  vegetation  in  the  early  stages  with 
a  mass  of  granulation  tissue  growing  on  a  free  surface,  that  of  an 
ulcer,  for  example.  In  the  later  sUges  the  vegetation  may  be  likened 
to  the  fibrous  cicatrix  which  is  left  when  the  ulcer  has  healed.  If 
such  tissues  are  examined  together,  it  will  at  once  be  seen  how  closely 
the  two  stages  of  the  one  correspond  to  the  two  stages  of  the  other. 

Acute  Ulcerative  Endocarditis. 

147.  This  condition,  which  in  many  respects  resembles  the  acute 
form  of  endocarditis  already  examined,  and  is  by  many  writers  con- 
sidered to  be  the  same  disease,  differs  from  it  apparently  in  the  two 
following  points-. — \st,  That  its  local  action  is  more  destructive;  and 
trtd.  That  the  fr^ments  detached  and  carried  into  the  circulation 
give  rise  to  a  much  more  rapid  and  widespread  mischief  than  do 
emboli  from  the  simple  acute  form.  To  the  naked  eye  the  vegeta- 
tions appear  10  be  very  similar  to  those  described  in  the  simple  form, 
but  they  tend  to  occur  more  indiscriminately  over  the  endocardial 
surface  of  the  valves  or  of  the  heart  wall.  They  also  appear  to  be 
much  more  liable  to  break  down  and  leave  ulcerated  patches.  The 
vegetation  itself  (taken,  for  example,  from  a  case  of  ulcerative  endo- 
carditis occurring  during  the  course  of  a  case  of  pyaemia),  if  stained 
and  examined  as  in  the  acute  form,  will  be  found  to  present  exactly 
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the  same  character  under  both  low  and  high  powers,  as  already  de- 
scribed (g  145,  p.  153),  the  micrococd  in  the  superficial  layer  being 
especially  well  seen.  Harden  in  absolute  alcohol  (g  53,  p.  44)  »  piece 
of  a  valve  on  which  is  one  of  the  ulcerations.  Stain  a  sectioD  widi 
osmic  add  (§  86,  p.  67),  a  second  in  picro-caiminc  (§  77,  pt  55X  and 
mount  both  in  Farrant's  solution  {§  106,  p.  77). 

Examine  under  the  low  power  ( x  50).  The  floor  and  margins  of 
the  ulcer  are  infiltrated  with  a  great  number  of  small  round  ceOs, 
which  take  on  the  carmine  stain,  except  at  the  surface,  where  there 
is  a  distinct  yellowish  tinge,  which  points  to  the  &ct  that  the  tissues 
are  here  undergoing  degenerative  changes.  In  the  section  stained 
with  osmic  add  this  same  area  appears  to  be  much  darker  than  the 
deeper  tissue. 

Examine  under  the  high  power  (  x  300).  The  pink-stained  ccDs 
are  very  readily  discerned  dosely  packed  t<^ether,  forming  the  floor 
and  margins  of  the  slight  depressions  or  even  rouf^ened  elevatitm. 
Directly  in  contact  with  the  blood,  however,  is  a  byer  of  cxtrerocly 
granular  looking  cells,  the  granules  in  some  cases  appearing  almost 
like  small  globules.  This  layer  is  stained  more  or  less  yellow  with 
the  picro-carraine,  and  the  small  globules  (which  are  often  free)  and 
granules  are  stained  black  with  osmic  acid.  Here,  too,  small 
quantities  of  free  blood  pigment  may  be  observed.  Mixed  up  with 
this  layer  of  degenerated  tissue  is  frequently  a  quantity  of  granular 
looking  fibrin,  in  which,  in  a  section  suined  with  methylaniline  violet 
(g  83,  p.  64),  may  be  seen  colonies  of  micrococci,  some  of  these 
colonies  being  of  considerable  size. 

Pericarditis  (Simple,  Purulent,  and  Tuberculas). 
{See  Chapier  on  Lur^.) 

148,  The  conditions  under  which  pericarditis  occurs,  its  naked  eye 
and  microscopic  appearances,  are  very  similar  to  the  conditions  and 
appearances  of  pleurisy,  and  as  it  is  desirable  to  repeat  as  little  as 
possible  in  a  work  of  this  character,  the  student  is  referred  to  the 
chapter  on  the  Lung  and  Pleura  for  the  description  of  inflammatkwi 
of  a  serous  surface.  The  two  conditions  are  identical,  and  to  under- 
stand one  is  to  understand  both. 
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New  Growths  met  with  in  the  Heart. 

Tubercle  in  pericardium  (rarely  in  other  tissues),  syphilitic  gummata, 
secoodary  cancers  and  sarcomas  (rarely  primary),  fibroma,  myxoma,  , 


Cystic  Parasites. 

Hydatids  of  Tania  ahmoKccus,  and  Cystieercus  celMosa  of  Tania 
soiium. 
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CHAPTER    V. 

BLOOD-VESSELS. 

Normal  Histology. 

149.  Capillary  vessels  consist  simply  of  a  single  layer  of  more 
or  less  flattened  endothelial  cells.  Each  cell  contains  a  flattened 
nucleus,  by  which  the  capillaiy  vessel  is  most  easily  recognised. 
Between  the  cells  is  a  cement  substance,  which  is  stained  brown  with 
nitrate  of  silver.  The  cement  substance  is  supposed  to  hive  consider- 
able pathological  importance,  as,  in  the  process  of  inflammation,  where 
the  vessels  are  distended,  and  the  cement  substance  gives  way,  open- 


Fic.  45.— Drawing  of  capillaiy  vessel,  with  sarroanding  adeooid 
tbsuc.     (  X  300,  after  Kieia  and  Noble  Smith.) 

a.  Nucleus  of  flattened  endothelial  cell,  forming  the  inner  layei  of 

i.  Flattened  cells  (really  connective  tissue  cells)  smtmciding  a 

capillary  vessel  (pcnlhelium). 
r.  Lymphoid  cells  in  meshes  of  the  network. 

ings  are  said  to  occur,  through  which  the  coloured  and  colourless 
blood  corpuscles  find  their  way  from  the  vessel. 
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Around  some  of  the  capillaries  there  is  a  second  sheath,  sometimes 
spoken  of  as  the  perithelium,  which  is  composed  of  "  a  network  of 
branched  connective  tissue  cells."  This  is  also  of  great  patholi^ical 
importance,  as  it  is  in  fibrils  (forming  a  kind  of  basement  membrane) 
on  which  these  epithelial  or  perithelia!  cells  rest  that  the  process  of 
waxy  degeneration  is  supposed  to  occur. 

ISO.  A  medium  sized  artery  is  made  up  of  three  layers  or  coats — 
the  "intima,"  the  "media,"  and  the  " adventitia." 

The  tunica  intima  is  composed  (i.)  of  a  layer  of  endothelial  cells, 
very  similar  in  appearance  to  those  already  described  in  the  capillaries; 
(i.)  subendothelial  connective  tissue  or  intima  proper,  which  consists 
of  longitudinal  and  transverse  laminated  tissue  with  branching  con- 
nective tissue  cells  lying  between ;  (3.)  the  so<alled  internal  elastic 


JTT 

Fig.  46. — Transverse  lection  of  normal  arter;  and  TCin  from  linger 
of  a  child.     Stained  witb  picro-cirmine.    (  x  1 50. ) 
A.  Artery,  witb  (a.)  lining  nucleated  end  at  helium. 
b.    lolcmal  elastic  lamina  thrown  into  fuldi-  liy  the  contraction  of 
d.    The  thick   muscnlar  conl,  composed   of  non-slriped  muscular 
fibres,  the  noclej  of  which  are  seen  as  ileepty  stained  tod- 
shaped  nuctcL 
/.    Fibro-cellular  advent  ilia. 
V.  Vein,  with  (a. )  flatteneil  endothelial  cells. 
b.    Thin  intima. 
d.  Thinmusculu-coaL 
t.    Fibro-cellular  adventitia. 
/    Fattf  tiuue. 

lamina,  an  elasric  homogeneous  layer,  which  is  usually  wa\7,  owing  to 
the  coDtiacrion  of  the  muscubr  tunica  media  of  the  nail  of  the  vessel. 
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wheD  the  vessel  has  been  hardened.  It  is  composed  of  intcriadng 
bands  of  elastic  tissue,  between  which  are  openings  or  fenestra; 
through  these  the  vessels  of  the  media  may  make  th«r  way  during 
the  process  of  organisation  in  a  blood-dot  in  the  lumen  of  the  veoeL 

The  middle  or  muscular  coat  is  composed  of  non-striped  muscular 
fibres,  arranged  principally  transversely  to  the  axis  of  the  vessels. 
Where  more  than  one  layer  is  present,  they  are  arranged  r^;ularly, 
and  rod-shaped  nuclei  may  be  seen  in  the  fibres.  Between  the 
individual  layers  are  laminse  and  networks  of  elastic  tissue,  and  in 
the  larger  branches  these  elastic  laminae  are  especially  prominent 
Vasa  vasorum  are  found  passing  (rom  the  adventitiafor  some  distance 
into  the  substance  of  the  media,  the  capillaries  of  these  vessels  st<q»- 
ping  short  at  the  part  of  the  coat  next  the  intima,  which  rarely  receives 
capillaries  from  this  source.  In  the  smaller  vessels  the  adventitia  is 
in  direct  contact  with  the  media,  but  in  the  larger  arteries  there  is  an 
elastic  network  separating  the  two  coats.  This  is  spoken  of  as  die 
external  elastic  lamina. 

The  adventitia  is  composed  of  connective  tissue,  with  numerous 
cells,  between  which  are  bundles  of  pink -stained  (with  picro-carmine) 
fibrous  tissue,  with  here  and  there,  especially  near  the  media,  longi- 
tudinal bundles  of  yellow  elastic  fibres.  With  the  same  staining  fluid 
the  elastic  laminae  are  stained  yellow.  Small  vessels  invariably  run  into 
the  adventitia  to  supply  the  walls  of  the  larger  vessels  with  nutriment 

191.  The  aorta  differs  somewhat  from  the  above.  The  adventitia 
is  comparatively  thin,  the  media  has  relatively  little  muscular  tissue 
in  its  composition,  the  internal  elastic  lamina  of  the  smaller  vesseb 
being  apparently  represented  by  a  number  of  thin  layers  of  elastic 
tissue  interspersed  through  the  muscular  tissue,  networks  of  elastic 
and  connective  tissue  running  along  with  the  vasa  vasorum.  Here, 
too,  the  intima  is  thicker  than  in  any  other  vessel  It  is  composed  of 
an  endothelial  layer  and  a  thickened  subendothelial  layer,  in  whidi 
are  numerous  flattened  nucleated  connective  tissue  corpuscles,  with 
a  reticulated  elastic  tissue  beneath. 

The  veins  have  the  same  coots  as  the  arteries,  but  the  chief  charac- 
teristics are,  that  the  adventitia  is  the  most  prominent  coat ;  the  media 
is  composed  of  irregular  bundles  of  non-striped  muscular  fibre,  with 
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little  or  no  elastic  tissue,  but  simply  a  basis  of  connective  tissue ; 
the  various  structures  of  the  intima  are  here  much  more  dehcate. 
The  valves  are  fonned  of  folds  of  the  intima,  in  which  a  portion  of  the 
muscular  coat  is  invaginated. 

In  all  vessels  there  are  numerous  lymphatics  (spaces  lined  with 
endothelium)  found  in  the  adventitia,  and  in  the  larger  vessels  tubular 
lymphatics  in  the  same  portion.  Lymph  spaces  between  the  bundles 
of  muscular  tissue  are  also  met  with,  which  communicate  with  those 
of  the  adveotitia. 

Acute  Arteritis, 

19S.  This  fonn  of  inflammation  is  met  with  principally  in  the  aorta, 
but  it  may  also  occur  in  the  smaller  vessels,  especially  in  those 
near  wounds.  The  appearances  to  the  nalced  eye  are  very  character- 
istic. On  the  inner  surface  of  the  aorta  are  one  or  more  patches 
(tf  soft  elastic  01  gelatinous  looking  material  of  a  yellowish,  or,  it  may 
be,  of  a  pearly  piok  colour.  The  patches  vary  in  size,  but  are 
usaally  from  a  quarter  of  an  inch  to  half  an  inch  in  diameter,  and 
are  sharply  defined  firom  the  surrounding  intima,  which  is  almost 
Donnal,  or  only  slightly  swollen,  and  thrown  into  small  folds,  in  the 
iminediate  neighbourhood  of  the  swelling.  It  is,  as  already  slated, 
met  with  most  firequently  in  the  aorta,  and  in  its  first  part,  especially 
near  the  coronary  arteries.  On  examining  the  outer  surface  of  the 
vessel  it  is  found  to  be  in  a  state  of  inflammation,  and  a  mass  of 
semi-geladnoos  or  cedcmatous  looking  tissue,  having  a  pink  tinge,  is 
seen,  from  which  it  is  evident  that  the  acute  endarteritis  is  accom- 
panied by  periarteritis.  In  some  cases  the  media  is  also  swollen  and 
infiltrated. 

Preserve  a  part  of  the  aorU  with  one  of  these  jiatches  in  Miiller's 
fluid  (g  55,  pL  44),  cut  sections  transversely  to  the  long  axis,  stain  a 
secti<x]  in  picro-carmine  {%  77,  p.  55),  and  mount  in  Farrant's  solu- 
tion (|  106,  p.  77). 

P«-nwin^  under  a  low  power  (  x  50).  The  cclb  of  the  intima.  arc 
nndeigoing  apid  proliferation,  they  are  extremely  n-^mtro-JS,  ar.d  are 
separated  only  by  thin  layers  of  the  laminated  ti-suc  W"hcre  the 
thickenii^   is   considerable,   these   rourtded   cell^   are  eicee'^fng'y 
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numerous.  Where  the  thickening  is  as  yet  not  well  marked,  there 
are  in  the  deeper  layers  flattened  cells  with  somewhat  eloi^ated 
nuclei  still  to  be  seen.  All  these  cells  are  stained  deeply  with  the 
camiine  of  the  picro-cannine. 

Where  the  condition  is  advanced,  there  is  also  a  marked  increase 
in  the  number  of  cells  in  the  adventitia ;  the  increase  in  some  cases 
becoming  so  great  that  the  adventitia  looks  more  like  a  mass  tt 
granulation  tissue  than  anything  else.  In  some  few  cases  small  round 
cells,  deeply  stained  with  carmine,  may  be  seen  scattered  thtougk 
the  yellower  muscular  tissue,  but  usually  the  middle  coat  is  compara- 
tively unaffected. 

Under  the  high  power  ( x  300)  the  cells  in  the  superficial  part  of 
the  intima  roust  be  examined.  They  are  composed  of  nuclei,  tar- 
rounded  by  thin  films  of  protoplasm,  and  all  give  evidence  of  great 
vegetative  activity.  Their  growth  is  maintained  at  the  expense  of 
the  fibrous  laminae.  In  the  deeper  layers,  or  where  the  process  is 
not  so  far  advanced,  the  flattened  nucleated  cells  are  still  seen, 
but  they  are  cloudy  and  granular.  In  the  adventitia  the  capillaiy 
vessels  are  more  prominent  and  are  distended,  and  new  loops 
are  frequently  sent  through  the  media  into  the  thickened  intima. 
Along  the  course  of  the  vessels,  which  may  be  seen  as  donble 
rows  of  flattened  connective  tissue  (endothelioid)  cells,  are  numeroos 
small  round  cells,  some  composed  of  little  but  a  nucleus,  othcit 
having  around  the  nucleus  a  quantity  of  protoplasm.  As  these 
cells  are  developed,  and  the  connective  tissue  fibrils  and  yellow 
elastic  fibres  are  swollen,  softened,  and  absorbed,  the  wall  of  the 
vessel  may  become  considerably  weakened ;  where  these  patches 
occur  in  the  very  acute  form,  aneurisms  may  result  from  the  wall 
of  the  vessel  giving  way  at  the  weakened  point  {Acute  Muti^ 
A'learisms.) 

As  in  all  cases  where  there  is  a  formation  of  granulation  tissue,  the 
process  may  become  more  chronic,  in  which  case  there  is  a  formation 
of  fibrous  tissue.  This  takes  place  especially  around  the  mouths  ot 
the  -branches  of  the  aorta, — e.g.,  in  the  coronary  arteries,  the  mouths 
of  which  are  frequently  surrounded  by  constricting  bands  of  fibrous 
tissue,  formed  by  the  organisation  of  the  round-celled  tissue,  as  the 
jfrocess  has  become  more  chronic. 
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Around  some  of  the  capillaries  there  is  a  second  sheath,  sometimes 
spoken  of  as  the  perithelium,  which  is  composed  of  "  a  network  of 
branched  connective  tissue  cells."  This  is  also  of  great  pathological 
importance,  as  it  is  in  fibrils  (forming  a  kind  of  basement  membrane) 
on  which  these  epithelial  or  perithelial  cells  rest  that  the  process  of 
waxy  degeneration  is  supposed  to  occur. 

140.  A  medium  sized  artery  is  made  up  of  three  layers  or  coats — 
the  "intima,"  the  "media,"  and  the  " adventitia." 

The  tunica  intima  is  composed  (r.)  of  a  layer  of  endothelial  cells, 
very  similar  in  appearance  to  those  already  described  in  the  capillaries; 
(2.)  subendothelial  connective  tissue  or  intima  proper,  which  consists 
of  longitudinal  and  transverse  laminated  tissue  with  branching  con- 
nective tissue  cells  lying  between ;  (3.)  the  so-called  internal  elastic 


Fig.  46. — Transverse  section  or  nonnal  artery  and  vein  from  finger 
of  a  child.     Stained  with  picro-canDine.     (x  150.) 
A.  Artery,  with  (<i.)  lining  nucleated  endothelium. 
*.    Inlemal  elastic  latrina  thrown  into  folds  by  the  contraction  of 

d.  The  thick  muiicular  coal,  composed  of  non-striped  muscular 

fibres,  the  nuclei  of  which  ore  seen  as  deeply  stained  lod- 
shaped  nuclei. 

e.  Fibro-cellalai  adventitia. 

K  Vein,  with  (o. )  flattened  endothelial  cells. 
i.   Thin  intima. 

d.  Thin  muscular  coat. 

e.  Fibro-cellalar  adventitia. 
/    Fatty  tissue. 

lamina,  an  elastic  homogeneous  layer,  which  is  usually  wavy,  owing  to 
the  contraction  of  the  muscular  tunica  media  of  the  wall  of  the  vessel. 
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the  thickening  gradually  increases  until  it  is  very  marked,  iarolving 
about  half  the  circumference  of  the  vessel.  Where  it  is  most  marked, 
the  intima  appears  to  split  into  two  byers,  each  of  which  is  composed 
of  laminated,  fibrous  looking  tissue,  whilst  between  the  two  Umime 
is  an  open  space.  It  will  perhaps  be  advisable  to  examine  the 
different  layers,  from  the  lumen  to  the  intima,  in  order. 

Near  the  lumen  the  fibrous  tissue,  as  in  the  thinner  part,  is  stained 
pink,  showing  occasionally  the  nucleus  of  a  flattened  cell  The  ceDs 
in  this  position  axe  increased  in  size  and  take  on  the  staining  some- 
what deeply- 

Beneath  this  layer  comes  a  mass  of  similar  flattened  laminated  tissue, 
but  the  spaces  in  which  the  cells  lie  are  much  larger,  and  the  cells  are 
very  granular  in  appearance  and  do  not  completely  fill  the  spaces.  Id 
the  deeper  part  of  the  layer,  these  spaces  apparently  ran  into  one 
another,  and  are  filled  with  a  bluish  grey,  highly  refractile  material, 
which  disappears  on  the  addition  of  hydrochloric  add  with  the 
evolution  of  carbon  dioxide.  After  this  comes  a  mass  of  homogene- 
ous looking  material,  stained  unequally  a  dirty  pink,  in  which  are 
numerous  irregular  slits  or  openings  running  in  all  directions  \  and  in 
the  openings  are  granular  or  semi-crystalline  bodies  which  are  identical 
in  appearance  with  those  in  the  more  regular  openings.  Some  of  the 
irregular  openings  are  of  considerable  size,  and  contain  granular  dS^ru 
in  addition  to  the  bluish  grey  material.  In  most  cases  the  internal 
elastic  lamina  marks  out  sharply  the  diseased  from  the  healthy  tissues ; 
but  in  the  more  advanced  condition  the  bounding  lamina  has  given 
way,  and  a  process  similar  to  that  described  in  the  deeper  layers  may 
be  observed  in  the  muscular  media,  the  muscular  layer  apparently 
becoming  broken  down  and  atrophied. 

In  a  logwood  stained  specimen  veiy  similar  detaib  come  out,  but 
the  nuclei  near  the  lumen  appear  much  more  prominent  than  do  those 
in  the  deeper  layers. 

Examine  under  the  high  power  ( x  300)  immediately  under  the 
endoihelium,  where  the  earliest  indications  of  the  advancing  change 
can  be  made  out.  The  laminae  which  were  so  distinctly  seen  under 
the  low  |>ower  are  now  seen  to  be  separated  from  one  another, 
and  the  intervals  are  occupied  by  cells,  which,  near  the  sur- 
face, are  numerous,  rounded,  and  deeply  stained,  lying  in  rows 
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between  the  separated  lamina:.  Some  "  '  '-^S^'TT  ,= 
of  them  are  composed  of  nuclei  only,  .Z'^'  -^-^Zj. 
others  are  undergoing  swelling  and  ;  r^s^T/^C- . 
prollTeration,  whilst  others  again  are  ~~"--*v^ 

surrounded  by  a  thin  film  of  proto-  „  —  ^  — ■ 
plasm.    The  laminie  in  this  position  —  — ■=  ^ 

arc  also  swollen.      As    the    distance  ~-        -" 

from  the  surface  increases,  the  propor- 
tion of  cells  to  fibres  diminishes,  the  "     -•-r-'-- 
cells  become  flattened,  not  so  deeply 
stained,  and  in  many  cases  granular, 
the  granular  material  becoming  more 
plentifiil   as  the   surface  is  left;  the 
granules  stain  black  with  osmic  add  in  y 
the  deeper  parts.     Later,  a  number  of 
similai  granules  make  their  appearance 
in   the    swollen   fibrous  tissue.     The 
spaces  around  the  granular  material  are          .  ^ 
\&ty  much  enlarged,  as  though  they  had 
at  some  time  been  distended ;  but  now 
they  contain  only  the  d^ris  of  such            Tl "  "  :, 
tissue  as  had  originally  caused  disten-     ._ 
uon.    When  cells  and  matrix  have  both     ~— -        .,         - 

bea>me  granular,  the  whole  mass  may     " ~.~^-    .-.  . 

break  down,  and  the  large  spaces  con- 
taining the  calcareous  looking  material 
(some  parts  of  it  being  granular,  others 
crystalline)  are  seen.  In  some  of  the 
spaces  or  cavities  a  few  crystals  of 
cholesterin  may  be  found,  recognised 
by  the  fact  that  when  a  section  is  stained 
with  iodine  and  then  transferred  to  a 
weak  solution  of  sulphuric  acid  (§  84, 
p.  67),  the  crystal  is  suined  blue, 
especially  at  the  edges. 

Where  the  calcification  has  passed 
into  tbc  middle  coat,  the  appearance 


Fig.  46. — Sedioa  of  medium 

sued    Tcssel    (cerebral    artery), 

erxlarterilis    deromuns,   itaineil 

with  picro-cumirK.    (  x  xy>.) 

a.  Plmd  in  tbc  lumen  of  (he  ve>vl. 

t   Small   nnnd   olli  imivduielr 

-     '         of  eDdm  helium. 

(Ullened 
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presented  is  exactly  that  which  is  seen  io  the  deeper  Uya  of  the 
intima — a  homogeneous  or  granular  matrix,  in  which  are  Dumeioiu 
large  spaces  containing  the  granular  dibris  and  highly  refiradile 
crystals.  This  is  usually  accompanied  by  an  increase  in  the  number 
or  cells  in  the  adventitia,  pointing  to  the  fact  that  there  ti  an 
accompanying  condition  of  periarteritis. 

The  principal  points  to  be  noticed  are,  that  part  only  of  the 
circumference  of  the  wall  of  the  vessel  is  affected,  that  the  cbai^ 
takes  place  in  the  subendothelial  tissue,  commencing  as  a  swelling 
and  proliferation  of  the  cells,  followed  immediately  by  a  swelling  of 
the  fibrous  matrix.  These  in  turn  undergo  fatty  degeneration  and 
calcareous  infiltration  in  the  same  order,  the  most  marked  changes 
taking  place  in  the  deepest  layers  of  the  swollen  and  proliferating 
tissue,  the  most  recent  changes  being  always  noticed  near  the  lumen 
of  the  vessel.  The  process  commences  near  the  internal  elastic 
lamina,  and  extends  through  the  intima  towards  the  lumen  of  the 
vessel.  Usually  the  internal  elastic  lamina  sharply  defines  the 
diseased  area,  but  this  is  not  always  the  case ;  and  when  the  media  b 
invaded,  the  adventitia  very  frequently  becomes  secondarily  affected. 


Atheroma  of  the  Aorta  {Endarteritis  Deforuams). 

154,  leaked  eye  appearances. — Endarteritis  deformans  is  most  fre- 
quently met  with  in  the  first  part  of  the  aorta,  where  also  it  is  teen 
in  the  most  advanced  stage,  but  it  may  occur  in  any  part  of  the 
vessel,  and  is  common  around  the  openings  of  its  branches,  especially 
about  the  orifices  of  those  branches  springing  from  the  arch,  and  then 
around  the  other  vessels,  in  regular  order  from  above  downwards.  It 
appears  to  affect  those  parts  of  the  aorta  at  which  the  strain  is  greatest, 
and  the  movement  most  continuous.  It  may,  for  the  sake  of  con- 
venience, be  divided  into  four  stipes,  but  all  the  four  stages  may  be 
observed  in  the  same  vessel.  The  earliest  change  takes  the  form  of 
a  pale,  opaque,  translucent  or  opalescent,  somewhat  gelatinous  looking 
swelling  of  the  intima.  These  swellings  vary  considerably  in  site, 
but  are  seldom  more  than  half  an  inch  in  diameter;  they  are  rounded 
or  oval,  and  the  surface  is  perfectly  smooth,  so  that  they  are  evidendy 
bounded  by  the  endothelium  which  lines  the  vessel.     In  some  cases 
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presented  is  exactly  that  which  is  seen  in  the  deeper  layer  of  tkr^ 
intima — a  homogeneous  or  granular  matrix,  in  which  are  i 
large  spaces  containing  the  granular  dibris  and  highly  KinOHKm 
crystals.     This  is  usually  accompanied  by  an  increase  in  the  nuiuU 
of  cells  in  the  adventitia,  pointii^  to   the  fact  that   there   is 
accompanying  condition  of  periarteritis. 

The  principal  points  to  be  noticed  are,  that  part  only  ci 
circumference  of  the  wall  of  the  vessel  is  affected,  that  the  < !. 
takes  place  in  the  subendothelial  tissue,  commencing  as  a  sw . 
and  proliferation  of  the  cells,  followed  immediately  by  a  sweVi" 
the  fibrous  matrix.  These  in  turn  unde^o  fatty  degeneralinr 
calcareous  infiltration  in  the  same  order,  the  most  niarked  c!- 
taking  place  in  the  deepest  layers  of  the  swollen  and  proIifcrJ 
tissue,  the  most  recent  changes  being  always  noticed  near  the  1< 
of  the  vessel.  The  process  commences  near  the  interna]  e 
lamina,  and  extends  through  the  intima  towards  the  lumen  < 
vessel.  Usually  the  internal  elastic  lamina  sharply  defin. 
diseased  area,  but  this  is  not  always  the  case ;  and  when  the  mt. 
invaded,  the  adventitia  very  frequently  becomes  secondarily  aff' 

Atheroma  of  the  Aorta  (Endarteritis  Deformans). 

IM.  Naked  eye  appearances. — Endarteritis  deformans  is  n»ost 
quently  met  with  in  the  first  part  of  the  aorta,  where  also  it  is  s 
in  the  most  advanced  stage,  but  it  may  occur  in  any  part  of 
vessel,  and  is  common  around  the  openings  of  its  branches,  especi;: 
about  the  orifices  of  those  branches  springing  from  the  arch,  and  th 
around  the  other  vessels,  in  regular  order  from  above  downwards, 
appears  to  affect  those  parts  of  the  aorta  at  which  the  strain  is  g^eate^ 
and  the  movement  most  continuous.     It  may,  for  the  sake  of  cot 
venicnce,  be  divided  into  four  stages,  but  all  the  four  stages  may  bt 
observed  in  the  same  vessel.     The  earliest  change  takes  the  form  oi 
a  pale,  opaque,  translucent  or  opalescent,  somewhat  gelatinous  looking 
swelling  of  the  intima.     These  swellings  vary  considerably  in  siie, 
but  are  seldom  more  than  half  an  inch  in  diameter;  they  are  rounded 
or  oval,  and  the  sur&cc  is  perfectly  smooth,  so  that  they  arc  evidently 
bounded  by  the  endothelium  which  lines  the  vessel.     In  some  cases 
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time  and  mistinderstanding  if  it  is  recognised  at  once.  The  next 
point  to  be  noted  is  that  there  is  no  distinct  internal  elastic  lamina, 
and  consequently  no  distinct  line  of  demarcation  between  the  intima 
and  the  media.  In  the  media,  as  already  stated,  there  are  elastic 
membranes  separating  the  bundles  of  muscular  fibre  one  from 
another. 

Commencing  immediately  under  the  endothelium,  the  appearances 
are  very  similar  to  those  described  in  the  smaller  vessels,  except  that 
the  proliferation  of  cells  is  not  nearly  so  well  marked.  Some  of  the 
spaces  are  undoubtedly  enlarged,  and  the  once  flattened  cells  have 
become  swollen  and  are  proliferating.  The  fibres  are  also  swollen. 
Passing  down  further,  the  changes  are  still  very  similar,  except  that 
the  granular  and  shrivelled  looking  cells  are  arranged  in  more  regular 
layers  with  the  pink  fibrous  laminse  between, — first  a  layer  of  cells, 
then  a  layer  of  fibres,  and  so  on.  Deeper  still,  the  fibrous  tissue  also 
becmoes  granular  looking ;  and  lastly,  just  before  the  muscular  tissue 
is  reached,  is  seen  a  homogeneous  yellow-stained  layer  with  calcareous 
material  (black  or  bluish  grey)  deposited  in  its  cracks  and  spaces. 
These  spaces  vary  very  much  in  size ;  some  are  about  two  or  three 
times  the  size  of  an  ordinary  cell  space  only,  whilst  others  are 
so  large  that  they  occupy  a  considerable  part  of  the  thickening  of 
the  intima. 

Under  the  high  power  ( x  300)  the  flattened  cells  are  seen  to  be 
granular  looking  quite  close  to  the  surface,  and  they  appear  to  form 
long,  flattened,  regular  rows  of  granules.  Between  these  the  fibrous 
tissue  is  swollen,  but  it  is  not  markedly  granular  until  some  little  dis- 
tance from  the  surface.  After  this  the  changes  are  almost  identical 
with  those  examined  in  the  smaller  vessel,  and  the  appearances  may 
be  interpreted  in  the  same  manner.  It  will  be  noticed  in  the  majority 
of  sections  examined  during  the  earlier  stages  of  the  disease  that  there 
is  a  layer  of  homogeneous  pink  tissue  intervening  between  the  media 
and  the  lower  and  more  advanced  portions  of  dbintegrating  tissue. 
Here  the  changes  take  place  in  the  following  order,  the  most  recent 
being  again  near  the  sur&ce,  the  more  advanced,  deeper.  Near 
the  lumen,  there  are  swelling  and  proliferation  of  the  cells,  which 
take  on  the  pink  stain  of  picro<arroine  deeply ;  then  come  swelling 
of  the  fibrous  laminae,  (atty  degeneration  of  the  swollen  cells,  and 
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time  and  misunderstanding  if  it  is  recognised  at  once.  The  next 
point  to  be  noted  is  that  there  is  no  distinct  internal  elastic  lamina, 
and  consequently  no  distinct  line  of  demarcation  between  the  intima 
and  the  media.  In  the  media,  as  already  stated,  there  are  elastic 
membranes  separating  the  bundles  of  muscular  fibre  one  from 
another. 

Commencing  immediately  under  the  endothelium,  the  appearances 
are  very  similar  to  those  described  in  the  smaller  vessels,  except  that 
the  proliferation  of  cells  is  not  nearly  so  well  marked.  Some  of  the 
spaces  are  undoubtedly  enlarged,  and  the  once  flattened  cells  have 
become  swollen  and  are  proliferating.  The  fibres  are  also  swollen. 
Pasdng  down  further,  the  changes  are  still  very  similar,  except  that 
the  granular  and  shrivelled  loolcing  cells  are  arranged  in  more  regular 
layers  with  the  pink  fibrous  laminae  between, — first  a  layer  of  cells, 
then  a  layer  of  fibres,  and  so  on.  Deeper  still,  the  fibrous  tissue  also 
becomes  granular  looking ;  and  lastly,  just  before  the  muscular  tissue 
b  reached,  is  seen  a  homogeneous  yellow-stained  layer  with  calcareous 
material  (black  or  bluish  grey)  deposited  in  its  cracks  and  spaces. 
These  spaces  vary  very  much  in  size ;  some  are  about  two  or  three 
times  the  size  of  an  ordinary  cell  space  only,  whilst  others  are 
so  large  that  they  occupy  a  considerable  part  of  the  thickening  of 
the  intima. 

Under  the  high  power  ( x  300)  the  flattened  cells  are  seen  to  be 
granular  looking  quite  close  to  the  surface,  and  they  appear  to  form 
long,  flattened,  r^ular  rows  of  granules.  Between  these  the  fibrous 
tissue  is  swollen,  but  it  is  not  markedly  granular  until  some  little  dis- 
tance from  the  surface.  After  this  the  changes  are  almost  identical 
with  those  examined  in  the  smaller  vessel,  and  the  appearances  may 
be  interpreted  in  the  same  manner.  It  will  be  noticed  in  the  majority 
of  sections  examined  during  the  earlier  stages  of  the  disease  that  there 
is  a  layer  of  homogeneous  pink  tissue  intervening  between  the  media 
and  the  lower  and  more  advanced  portions  of  disintegrating  tissue. 
Here  the  changes  take  place  in  the  following  order,  the  most  recent 
bong  again  near  the  sur&ce,  the  more  advanced,  deeper.  Near 
the  himen,  there  are  swelling  and  proliferation  of  the  cells,  which 
take  on  the  pink  stain  of  picnxarmine  deeply ;  then  come  swelling 
of  the  fibrous  laminx,  fatty  degeneration  of  the  swollen  cells,  and 
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similar  changes  in  the  fibres.  This  tissue  either  breaks  down  at  thii 
stage,  or  there  is  a  deposit  or  calcareous  material,  Gist  in  the  cells, 
and  then  in  the  fibrous  tissue.  As  these  parts  in  turn  become  fattj, 
they  lose  the  power  of  taking  on  the  pink  stain,  but  take  on  the 
picric  acid  yellow.  The  calcareous  particles  are  more  highly  refractilc, 
and  have  a  bluish  grey  colour  when  exuniDed  under  the  high  power. 
The  pink  tissue  intervening  between  the  broken  down  calcareous 
material  and  the  intima  is  very  frequently  found  to  be  undcigoii^ 
iatty  degeneration,  and  small  oil  droplets  are  seen  througfaout  its 
substance,  and  although  these  are  not  sufficiently  numerous  to  affect 
the  pink  colour  appreciably,  they  may  be  very  readily  seen  scattered 
at  intervals,  either  in  or  between  the  bundles  of  fibrous  tissue. 
Fuither,  a  process  of  slight  fatty  degeneration  is  taking  place  in  the 
interstitial  tissue  of  the  media,  in  some  few  cases  affecting  the  intetnal 
muscular  fibres  of  that  coat 


Endakteritis  Obliterans. 

199.  A  more  or  less  acute  inflammatory  process,  which  affects 
especially  the  intima,  also  involving  the  endothelial  layer,  occurring 
most  frequently  as  (i.)  a  syphilitic  endarteritis ;  (>.)  the  form  which 
is  found  in  healing  wounds  and  in  interstitial  inflammations,  very 
frequently  met  with  in  stone-mason's  phthisis ;  and  (3.)  a  similar  fonn 
which  is  found  in  the  vessels  of  the  kidney  during  the  courx  of 
Bnght's  disease  (really  a  form  of  Na  i). 

In  syphilitic  disease  this  endarteritis  is  of  extremely  common  occur- 
rence, and  is,  according  to  several  authors — Friedlander,  Greenfield, 
and  others— the  determining  cause  of  the  caseation  of  gumraata  in 
syphilitic  interstitial  growths.  It  occurs  especially  in  the  cerebral 
arteries  amongst  medium  sized  vessels,  but  it  may  occur  in  smaller 
vessels  in  almost  any  organ  of  the  body.  Along  the  course  of  the 
basilar  artery,  for  instance,  in  which  there  is  such  a  condition,  small 
nodular  thickenings  make  their  appearance ;  these  thickenings  are 
frequently  symmetrical,  so  that  the  lumen  of  the  tube  affected  may  be 
very  irregular  in  shape  and  very  much  contracted.  In  some  cases 
clots  are  found  in  the  lumen,  but  these  are  frequently  post  morUm. 
Harden  in  spirit  (S  54>  P-  44)- 
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On  examining  a  section  stained  in  picro-carmine  (g  77,  p.  55).  and 
mounted  in  Fanant's  solution  (§  io6,  p.  77),  under  a  low  power 
( X  50),  the  principal  site  of  the  thickening  is  seen  to  be  in  the  inlima, 
internal  to  the  internal  elastic  lamina.  At  the  same  time  there  appears 
to  be  some  slight  infiltration  of  the  advenCitia  with  cellular  elements. 
The  middle  coat  is  usually  irregularly  thinned. 

The  thickened  intima  is  made  up  of  numerous  celb,  which  appear 
to  be  formed  by  proliferation  of  the  endothelial  cells,  and  of  the 


Fic.  $a — Section  of  small  uuiy  from  baun'laiy  are*  of  kidney  in 

a  CISC  of  subacute  imersliiial  nephritis.     Well  .marked  eiwlartcnlii 
oblitciani.      Siame<l  with  [iicro.caiinine.     («   iOa) 

a.   Enoimciiu  ihickening  o(  iutienrtwhilial  and  en'i'.lhelial  linue*. 
the  leilei  poinnng  In  a  ],i'ict-.s  [ja.,-in(;  ifim  wall  to  wall, 

*.  \tW.-m  inienii  eli-tig  U.n.oa. 

e.  Well-norki'l  an^i-l^  c.^i'. 

d.  Delitate  eilcrial  elastic  lamini. 

t,  Fi'LnKcIla.ar  aiiitnlitia  iTicri3.se<l  in  thicktieu. 

/.  Ef  .lhd:=m  01  ^  ,A  iKe  .t,x^r„  lur^lei. 

flattened  cells  of  the  intima.     As  alrtady  stated,  this  proliferation 
may  become  w  great  that  the  lumen  of  the  vessel  is  almcrtt  oLliierattd. 
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Examine  under  a  high  power  (  x  300).  Lining  the  vessel  is  2 
layer  of  more  or  less  flattened  cells,  which  have  a  spindle  shape  when 
seen  in  section,  or  some  of  them  may  be  rounded.  Beneath  this  is  a 
layer  of  irregular  cells,  some  with  rounded  and  others  with  elongated 
nuclei,  whilst  deeper  still,  and  next  to  the  internal  elastic  bmlna,  is  ■ 
layer  of  flattened  cells,  with  here  and  there  a  group  of  rounded  cells. 
Pushing  their  way  into  this  mass  of  cells  are  numerous  capillai)* 
blood-vessels,  which  are  passing  through  the  internal  elastic  lamina, 
from  the  capillaries  of  the  inner  layers  of  the  media.  It  will  be  at 
once  noticed  that  the  condition  is  one  of  organisation  of  a  granuladon 
tissue ;  and  where  the  process  has  lasted  for  any  considerable  length 
of  time,  imperfectly  developed  Abrous  tissue  is  formed  (see  Fig.  ji, 
near  a.,  where  there  are  fibrous  laminae,  between  which  are  spaces, 


Fic.  51. — Section  of  the  inner  co«t  of  a  mull  ^phOitic  artery, 
(x   170,  after  Greenfield.) 
a.  Lumen  of  the  vessel 
i.  Inlemal  elastic  lamina. 

c.  Thickened  and  cellular  inner  coat. 

d.  Situation  of  muscular  coat 

e.  Layers  of  cells  representing  endolbeliam. 

/  Transverse  section  of  a  small  vessel  in  the  deeper  put  of  the 

some  containing  cells,  others  empty).  No  &tty  degeneration  is  found 
in  this  form.  Organisation  in  clot  in  a  vessel  will  be  described  under 
the  head  of  healing  of  wounds. 

In  almost  all  cases  of  endarteritis  obliterans  syphilitica,  as  in  the 
similar  condition  in  interstitial  nephritis,  there  is  a  considerable 
amount  of  thickening  of  the  adventitia,  and  even  of  the  suirounding 
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FiC.  51. — Drawing  of  unall  tegmax  of   ■ 
aitery.     {x  170,  «hei  Greraiitl'l.; 
a.  Tiiim-«i  of  tbe  Tcud 
i.  Intoiul  dutic  "•*"  '■" 

Bdweoi  a.   ma  *,   'J*  tayjrmfr^'j 
divided  into  1--  o  u-a.  -fl-  >  vr-.w  i  -r  < 

bj  the  wuiJ"  ruK'i  -•.■■".—  j— •»-i    •>•  ■■- 


has  becone  organJimrd  : 
CMnecdve  dmie,  a^c  m 
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Changes  which  take  place  in  the  Middle  Coat  of  the 
Vessels. 

166.  Of  these  several  have  been  aheady  mentioned  as  occunii^ 
in  connection  with  disease  of  the  intima,  and  the  only  one  to  be 
men^oned  here  is  calcification  of  the  middle  coat,  which  occois 
especially  in  the  medium  sized  vessels  of  elderly  people,  and  ts  foond 
in  these  vessels  where  at  the  same  time  there  is  a  condition  of 
endarteritis  deformans  in  the  aorta.  In  an  early  stage  this  change 
consists  of  a  fatty  degeneration  of  the  muscular  wall  of  the  aitety, 
which  makes  its  appearance  in  yellow  patches  or  circles  in  the  deeper 
part  of  the  wall ;  this  gradually  spreads,  but  before  the  patches  run 
together  a  deposit  of  calcareous  material  takes  place  in  the  futy 
yellow  rings.  Later,  the  whole  muscular  wall  becomes  first  fatty  utd 
then  calcareous.  The  muscular  coat  is  represented  simply  1^  a 
brittle  tube.  If  this  be  macerated  a  perfect  cast  of  the  muscular 
coat  remains. 

Make  sections  of  such  a  vessel  after  hardening  in  Miiller's  fluid 
(S  S5>  P-  44)>  *n*^  stain  one  in  picro-cannine  (§  77,  p.  55);  another 
section  may  be  stained  with  osmic  acid  (g  86,  p.  67).  Mount  both 
in  Farrant's  solution  {§  106,  p.  77). 

Under  a  low  power  ( x  50)  the  muscular  coat  is  seen  to  be  under- 
going fatty  degeneration,  the  tissue  appearing  yellower  (with  {hcio- 
carmine),  or  blackened  (with  osmic  acid).  The  intima  and  adventitia 
are  almost  normal  in  appearance. 

High  power  (  x  300). — The  media  is  in  a  state  of  fatty  degcnen- 
tion  at  certain  points,  the  muscular  fibres  and  cormecdve  tissue  are 
granular  and  much  yellower  than  normal,  whilst  with  osmic  add  a 
number  of  these  granules  are  stained  black. 

At  other  parts  refractile  granules  are  seen.  These,  when  treated 
with  hydrochloric  acid,  disappear  with  the  evolution  of  carbon 
dioxide.  Here  again  the  intima  and  adventitia  are  comparatively 
healthy,  though  the  adventitia  in  some  cases  appears  to  becoote 
infiltrated  with  cells,  and  is  weakened,  this  occurring  secondarily  to 
rupture  of  the  brittle  tube. 

A  similar  condition  of  calcification  is  frequently  met  with  in  the 
smaller  arteries,  as  at  the  base  of  the  brain,  where,  however,  the 
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calcareous  patches  have  a  peculiar  annular  airangement  The  micro- 
scopic appearances  of  a  transverse  section  are  exactly  the  same  as 
above.  The  fatty  degeneration  of  the  vessels  which  takes  place  in 
phosphorus  poisoning  has  been  already  mentioned  (see  g  120,  p.  94). 
This  takes  place  especially  in  the  capillary  vessels,  where  first  the 
protoplasm  around  the  nucleus  becomes  granular,  and  then  droplets 
of  &t  are  formed  in  the  cells  which  form  the  wall  of  the  vessel.  These 
droplets  are  stained  black  with  osmic  acid,  and  may  come  to  occupy 
the  whole  of  the  cell.  Punctiform  haemorrhages  are  found  where  the 
vessels  give  way  under  increased  pressure.  The  fatty  degeneration 
may  extend  to  the  smaller  arterioles,  and,  like  the  following  condi- 
tim,  greatly  predispose  to  the  formation  of  aneurisms  and  ruptures  of 
vessels.  Waxy  degeneration  in  this  position  is  met  with,  especially 
in  the  small  arterioles.    See  descriptions  of  waxy  organs. 

Chronic  Periarteritis,  or  Inflammation  of  the 
Adventitia. 
157.  This  occurs  along  with  endarteritis,  as  already  mentioned,  in 
interstitial  inflammation  (Kidney,  Lung,  &c),  and  will  be  mentioned 
with  the  changes  which  take  place  in  those  organs.  It  is  specially 
met  with  in  syphilitic  inteistitial  inflammations,  and  forms  a  marked 
feature  in  such  cases ;  but  the  most  important  form  of  the  disease  is 
that  which  occurs  in  the  adventitia  of  the  small  arteries  of  the  brain. 
It  consists  of  a  chronic  inflammation  of  the  adventitia,  most  frequently 
associated  with  endarteritis  and  a  gradual  atrophy  and  degeneration 
of  the  middle  coat,  all  of  which  changes  may  be  readily  observed 
under  the  microscope.  The  outer  coat  is  formed  of  laminae  of  flbrous 
tissue,  between  which  the  connective  tissue  cells  may  be  seen  as 
flattened  corpuscles,  whilst  the  middle  coat  becomes  granular,  is 
very  much  compressed,  and  condensed.  Where  this  condition  is 
present,  multiple  aneurisms  and  haemorrhages  are  of  very  frequent 
occurrence. 

I{t8.  Whilst  the  subject  of  vessels  is  under  consideradon,  it  will 
perhaps  be  well  to  give  very  briefly  the  various  forms  of  aneurism 
which  are  met  with  as  a  result  of  injui}'  to  or  disease  of  the  walls  of 
the  vessels. 
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True  Aneurisms. 


A  true  aneurism  occun  where  the  vessel  ii  dilated  so  »$  to  Cami 
a  sac,  the  walls  of  which  are  foimed  by  some  or  all  of  the  coati  of 
the  vessel,  generally  by  parts  of  the  intima  and  the  advcntitia.  The 
blood  is  thus  confined  within  its  proper  walls,  but  not  within  its 
proper  bounds.  Anything  which  weakens  the  wall  of  the  vessel  pre- 
disposes to  this  condition. 

CyihuirUal  a.nA  fusiform  aneurisms  are  formed  as  rounded  or  elon- 
gated symmetrical  dilatations  of  the  vessel  They  occur  in  atheroma 
and  arteritis,  afl^ecting  the  whole  wall  of  the  vessel  for  a  shorter  or 
longer  distance.  This  condition  is  accompanied  by  thinning  of  the 
media,  flattening  of  the  intima,  and  distention  of  the  adveotitia,  the  last- 
named  of  which  forms  the  chief  part  of  the  wall  of  the  aneurismal  sac 

SacculaJtd  aneurism  is  the  form  in  which  there  is  an  unilateral  dilata- 
tion of  the  wall  of  the  vessel,  the  opening  being  usually  smaller 
than  the  cavity  into  which  it  opens.  Where  this  cavity  is  fonned.  the 
muscular  coat  has  disappeared,  the  intima  appears  as  a  modi6ed 
flattened  coat,  and  the  adventitia  is  composed  of  thickened  fibroas 
lamina,  between  which  are  flattened  cells.  The  thickened  adventitia 
forms  the  principal  part  of  the  wall  of  the  aneurism.  (It  is  usoaDy 
lined  by  or  filled  with  a  laminated  clot,  and  frequently  occurs  as 
a  result  of  localised  endarteritis.) 

Diistding  aneurism  commences  suddenly,  and  is  due  to  rupture  t£ 
the  brittle  intima.  The  blood  makes  its  way  between  the  layers  of 
the  media.  It  may  pass  for  s^me  distance  down  the  vessel,  and  then 
make  its  way  into  the  lumen  again.  This  form  may  be  developed  as 
one  of  the  results  of  the  fusiform  dilatation,  or  it  may  be  found  where 
there  has  been  chronic  inflammation  of  the  wall  of  the  vessel, 
especially  of  the  intima. 

SadilUcht  aneurism. ~h  sacculated  aneurism,  which  is  found  at  the 
Lif-rcatidn  cf  a  vi-tiscl.  Ii  is  fre(|uently  due  to  the  endarteritis,  and 
consequent  weakening  of  the  wall,  set  up  by  an  embolus  arrested  st 
the  point  of  bifurcation  of  the  vessel. 

Miliary  aneurisms. — Multiple  sacculated  aneurisms,  occurring  is 
the  brain  as  a  result  of  fatty  degeneration  or  of  periarteritis,  in  cither  of 
which  conditions  the  coats  of  the  vessels  are  weakened  at  many  points 
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The  wall  of  an  aneurism  is  found  to  be  composed  almost  entirely 
of  laminated  fibrous  tissue.  Between  the  lamime  are  flattened  cells. 
Some  of  this  tissue  is  the  persisting  intima,  other  parts,  the  more 
important,  the  altered  adventitia.  Patches  of  granular  and  fatty 
media  may  be  seen  near  the  undllated  vessel,  or  where  the  dilatation 
ia  but  slight,  but  in  most  parts  it  has  disappeared  almost  entirely.  In 
some  cases  the  wall  of  the  aneurism  is  calcified. 


False  Aneurism. 

A  false  aneurism  is  a  cavity  formed  in  connection  with  the  himen 
(rf  a  vessel.  This  cavity,  however,  is  not  bounded  entirely  by  the 
coats  of  the  vessel,  but  communicates  with  some  other  cavity,  or  its 
walls  are  formed  by  the  sunounding  tissues. 

Traumatic  aneurism  is  formed  where  a  vessel  is  wounded  and  the 
blood  escapes  into  the  tissues  around  the  vessel,  gradually  displacing 
them  until  they  form  a  limiting  wall.  There  may  be  pulsation  in  a 
cavity  so  formed.  A  true  aneurism  may  by  rupturing  form  a  false 
aneurism ;  as  the  blood  may  escape  into  and  distend  the  tissues  until 
a  second  cavity  is  formed  outside  the  first.  . 

Variaite  aneurism  is  a  form  where  a  true  aneurism  opens  into  a 
vein,  or  where  a  false  aneurism  communicates  with  a  vein.  When 
venesection  was  more  frequently  practised  this  form  was  especially 
common  at  the  bend  of  the  elbow. 

Aneurismal  vartx  is  the  condition  in  which  a  false  aneurism  is 
formed  in  the  vein.  There  is  a  direct  communication  between  the 
vein  and  the  artery,  and  whilst  the  latter  remains  comparatively  undi- 
lated,  the  vein  becomes  enormously  distended,  in  consequence  of  the 
direct  throwing  in  of  the  arterial  blood. 

Other  conditions  which  simulate  aneurism,  but  which  do  not  come 
under  either  of  the  above  headings,  are — 

(i.)  The  iirsoid  aneurism,  which  consists  of  a  number  of  small 
arteries,  veins,  and  capillaries,  which  are  elongated,  dilated,  and  fre- 
quently varicose.    The  whole  mass  of  vessels  forms  a  pulsating  tumour. 

(i.)  Aneurism  by  anastomosis,  where,  along  with  enlargement  of 
enstiDg  arteries,  new  arteries  are  formed,  and  a  pulsating  tumour  is 
the  result 
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Diseases  of  Veins 
Are  very  similar  to  those  of  the  arteries. 

Varix, 

159.  This  is  a  condition  in  which  the  superficial  veins,  \ 
of  the  lower  extremities  and  of  the  mucous  membranes,  become  dis- 
tended and  tortuous.  Irregular  dilatations,  or  aropulls,  occur  along 
their  course,  whilst  here  and  there  calcification  of  the  wall  Ukes  place. 
On  slitting  open  such  a  vein,  the  valves  are  found  to  be  oblitetatcd 
by  the  stretching  of  the  intima,  the  valvular  folds  being  drawn  ouL 
Surrounding  the  tortuous  and  dilated  veins  is  usually  a  dense 
mass  of  connective  tissue,  which  mats  the  vessels  together.  Harden 
one  of  the  larger  veins  in  Miiller's  fluid  (§  55,  p.  44) ;  make  sections 
(§  70f  P-  5°)-  Stain  a  section  with  picro-carmine  {g  77,  p.  55),  and 
mount  in  Farrant's  solution  (§  106,  p.  77). 

With  the  low  power  (  x  50)  the  inner  coat  is  seen  to  be  composed 
of  laminated  tissue,  almost  identical  in  structure  with  that  described 
in  endarterilis  deformans.  The  longitudinal  and  transverse  barxls  of 
muscular  fibre,  stained  yellow,  arc  surrounded  by  pink  connecti\-e 
tissue,  oflen  containing  golden-brown  altered  blood  pigment  The 
adventltia  is  also  somewhat  thickened.  Where  the  dilatation  is  veiy 
great  and  irregular,  the  muscular  bands  may  have  entirely  disappeared 
at  the  points  of  dilatation,  or  they  can  be  seen  as  granular  or  fatty 
masses  scattered  throughout  the  laminated  connective  tissue. 

These  appearances  must  be  verified  under  the  high  power  (  k  300), 

Organisation  in  clot  in  veins  takes  place  in  the  same  manner  as 
in  arteries,  and  will  be  referred  to  in  the  description  of  healing  of 
wouthIs. 
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THE  KIDNEY. 

160.  The  nonnal  kidney  is  "  smooth,  and  of  a  deep  red  colour." 
It  is  atwut  four  inches  long,  two  and  a  half  inches  broad,  and  one 
and  a  quarter  inches  thick,  though  the  left  kidney  is  somewhat 
longer  and  narrower  than  the  right,  and  is  also  rather  heavier.  On 
close  examinati.on  of  the  surface  of  the  organ,  small  injected  stellate 
veins  are  seen  beneath  the  capsule.  To  strip  off  the  capsule,  the  better 
pUn  is  to  commence  by  making  a  longitudinal  incision  from  the 
convex  border  to  the  hilus,  then  to  lay  hold  of  the  capsule  with  the 
forefinger  and  thumb  and  detach  it.  In  a  normal  kidney  this  is 
readily  done;  the  smooth  surface  has  a  homogeneous  appearance, 
from  which  the  stellate  veins  sUnd  out  prominently.  On  examination 
of  the  section  made  as  above,  the  kidney  is  seen  to  consist  of  (i)  the 
cortex,  forming  the  outer  layer  of  tissue ;  and  (3)  the  medulla,  or  the 
part  between  the  cortex  and  the  pelvis  of  the  organ.  The  relative 
proportion  of  these  parts  is  as  three  and  a  half  to  six  and  a  half,  or, 
more  roughly  speaking,  one  to  twa  Radiating  from  the  medulla  to 
the  surface  in  the  cortex  are  numerous  sets  of  parallel  straight  lines. 
These,  on  close  examination,  are  found  to  be  small  arterial  trunks,  on 
each  side  of  which  are  arranged,  very  regularly,  a  number  of  small 
round  shining  masses — the  Malpighian  bodies.  Between  them  are 
opaque  conical  bundles  of  straight  tubes.  The  straight  tubes  are 
longest  midway  between  the  rows  of  Malpighian  bodies,  and  reach 
nearly  to  the  surface,  but  nearer  the  Malpighian  bodies  they  are  con- 
siderably shorter.  This  structure  will  be  examined  more  in  detail 
under  the  microscope.  On  each  side  of  the  straight  tubes  is  a  some- 
what  irregular  mass,  composed  of  sections  of  convoluted  tubules.  At 
the  line  where  the  cortical  substance  joins  the  medulla  are  numerous 
sections  of  vessels  of  considerable  size,  from  which,  as  will  be  seen 
later,  branches  pass  both  upwards  and  downwards. 
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The  medullary  portion  of  the  kidney  is,  for  the  sake  of  cooveoi- 
ence,  divided  into  two  layers,  the  boundary  layer  and  the  paptlUry 
portion.  "Each  papilla,  with  the  section  of  boundary  layer  be- 
longing to  it,  forms  a  pyramid  of  Malpighi"  (Klein).  These  pyra- 
mids of  Malpighi,  of  which  about  eight  are  usually  seen  in  the  section, 
extend  as  inverted  cones  from  the  papillary  part  to  the  super&ml 
cortex,  and  between  the  bases  of  these  pyramids  the  cortex  dips 
down  for  some  disUnce,  as  far  as  the  bases  of  the  papillae,  forming 
the  so-called  interpyramidal  cortex.  The  pyramids  are  made  up  of 
a  series  of  alternating  light  and  dark  lines,  the  Ught  lines  being  tbc 
urinary  tubes,  and  the  dark  lines  the  straight  vessels,  proceeding 
from  the  boundary  area  to  the  apices  of  the  papillae.  The  light  lines 
are  continuous  with  the  conical  bundles  of  tubules,  which  have  been 
described  in  the  cortex. 

The  papillary  portion  of  the  pyramid  is  considerably  lighter  in  coloar 
than  the  cortex,  which  is  described  as  being  "  light  chinson  tvowo." 
It  consists  of  a  markedly  striated  tissue,  the  strise  regular,  and  at  right 
angles  to  the  openings  of  the  papilke,  as  they  open  into  the  calyces. 

Much  is  to  be  learned  from  a  naked  eye  examination  of  the  kidney. 
Such  examination  should  be  most  systematically  carried  out  Atten- 
tion has  already  been  drawn  to  the  general  appearance,  and  the  more 
minute  details  will  be  considered  in  treating  c>f  the  different  disextes. 
For  the  purposes  of  the  pathologist,  the  kidney  may  be  described  u 
consisting  of  a  series  of  lobules,  and  any  change  which  is  found  in 
one  of  these  lobules  may  confidently  be  looked  for  in  any  other. 
But,  before  describing  the  lobule,  it  will  be  necessary  to  have  some 
idea  of  the  various  structures  of  which  it  is  composed. 

Blood-vaieii. — The  arteries  run  frotn  the  pelvis  along  the  sides  of 
the  Malpighian  pyramids  in  the  submucous  tissue,  and  enter  the 
substance  of  the  kidney  at  the  boundary  layer,  at  once  breaking  up 
into  a  number  of  arches,  the  convex  surfaces  of  which  are  upwards  ; 
from  these  arches  two  sets  of  vessels  pass,  one  upwards,  the  intcr- 
lobubr  arteries,  and  one  downwards,  branches  which  subdivide  to  f<xm 
the  aiteriols  rectx.  The  interlobular  arteries  give  off  a  series  of 
lateral  branches  (afferent  arterioles)  almost  at  right  angles,  and  each 
of  these  passes  to  a  Mali»ghian  body,  where  it  breaks  l^>  into  a 
glomerular  tuft,  or  a  tuft  of  small  capillary  vessels.    These  are  again 
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collected  into  a  single  vessel,   which  carries  the  blood  from  the 


Fici.  53.— Diagram  showing  th«  eouise  of  the  renal  Inbalet,  the 
■mngement  of  the  vessels,  and  the  Malpighian  bodies.  (Modified  from 
Klein  and  Noble  Smith.) 


.   Stellate  vi 
v.i.    Inlerlobulat  vein. 
a.i,    InteilobuUiy  alter?. 
g.       Glomerulus  of  Malpighian 
corpuscle. 

v.r.   Vena  recla. 

a.b.   Bundle  of  arteriolie  recla;. 

v.b.   Bundle  of  venxTcctx. 

a.  Subcapsularlajrer,  notcon' 
taining  Malpighian  cor- 

a'.  Inner  lajrer  of  corte»,  not 
containing  Malpighian 
corpuicles. 

B.  Boandary  lajrer. 

C.  Papillary  port. 


I.  Bowman's  capsule. 
a.  Neck. 

3.  Proiimal  convoluted  tubule. 

4.  Spiral  tubule. 

5.  Deacending  limb  of  looped 

tubule  of  Henle. 

6.  The  loop. 

7.  Ascending  limb. 

S.  Spiral  part  of  ascending  limb. 

9.  Narrow  part  in  medidlary 

ray. 
■□.  The  irregular  tubule. 
II.  Dislal  convoluted  lubule. 
13.  Curved  collecting  lubule. 
IJ1  '4>  IS-  Siraighl    collecting 


Malpighian  corpuscle  (the  efferent  aReriole)  and  then  breaks  up  to 
form  a  network  of  capillaries ;  these  capillaries  surround  the  tubules  of 
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various  forms,  and  afterwards  open  into  veins,  which  gradually  unite 
to  form  the  interlobular  vein.  In  addition  to  the  above  branches  of 
the  artery  and  vein,  there  are  interstitial  and  capsular  branches,  and 
the  interlobular  vein  commences  as  the  stellate  vein  already  described. 
It  is  necessary  to  remember  this  lact  in  connection  with  chioinc 
venous  congestion  of  the  kidney.    ■ 

Passing  downwards  into  the  medulla  from  the  arches  in  the  boundaij 
layer  are  numerous  short  vessels,  which  speedily  break  up,  each  oo  — 
into  a  tuft  or  pencil  of  small  straight  vessels,  the  aiteriolse  recta    - 
these  form  a  network,  with  elongated  meshes  around  the  bundl 
of  urinary  tubules ;   they  pass  down  as  far  as  the  papillae.     Of 
mencing  at  the  apices  of  the  papillae  are  small  veins  which  return 
the  boundary  layer,  and  take  a  similar  course  to  the  arteriolae  rec 
around  the  bundles  of  straight  tubules.     In  the  boundary  layer, 
blood  from  these  meets  the  blood  from  the  interlobular  veins,  an 
conveyed  away  from  the  kidney  by  large  venous  trunks  in  the 
mucous  tissue  to  the  hilus,  and  thence  by  the  renal  vein. 

Urinary  iubula. — Forming  the  parenchyma,  or  substance  prop 
the  kidney,  are  the  urinary  tubules.     Klein  describes  these  as        —^ 
mendng  "  with  a  coecal  extremity  in  the  Malpighian  corpus 
and  terminating  "  with  an  opening  on  the  free  surface  of  the  pa    ~ .  . 
He  then  describes  the  tubules  as  composed  of  sixteen  differec 
ments,  the  first  of  which,  (i)  the  Malpighian  corpuscle,  is  in 
the  invaginated  and  distended  end  of  the  blind  tube  (like  the 
tip  of  a  glove  turned  inwards).     Pushed  into  the  invagination  !        _ 
of  capillary  vessels  communicating  on  the  one  hand  nith  the 
arteriole,  and  on  the  other  with  the  efferent  arteriole,  both  o 
pass  into  the  involuted  "  tip."    The  outer  coat  of  the  doub) 
ing  of  the  capillary  tuft  is  known  as  Bowman's  capsule.     It         J 
posed  of  a  basement  membrane,  bounded  on  its  external  st 
connective  tissue,  whilst  internally  it  has  a  layer  of  flatten< 
thelioid  cells.     Continuous  with  this  layer  of  Bowman's  cap  "^     - 

simitar  layer  of  flattened  cells  covering  the  tuft  of  capillane;      ,     ~ 
what  is  in  fact  a  reflection  of  the  capsule.     Supporting  the     _    ~    :- 
vessels  b  a  delicate  connective  tissue  framework,  the  nuc  '"    - 

cells  of  which  are  easily  distinguished  in  stained  specimens.      .    "  ~   -^ 
the  tiifl  of  capillaries  and  Bowman's  capsule  is  a  space  w         '    ^.-~ 


zedbyGoOglC 


thtz 


"be 

■*-  the 
Exiles, 

"■^tre  of 

"^  seen, 
-^faiively 


;^c>ot^Ie 


1 86  THE  KIDNEY. 

ascending  limb  of  the  tube  (7)  is  lined  with  a  layer  of  colunuur  cells, 
each  of  which  has  its  nucleus  placed  near  the  lumen.    Passing  fiinhet 
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Fic  55- — Looped  tubei  of  Henle  cut  loDg^tadinmllr  in  both  the 
bounduy  lajei  and  the  papillsry  poition  of  the  pjmmid.  (  x  }00.) 
(After  lUeio  and  Noble  Smith.) 

a.  Fint  pait  of  the  aKending  limb  of  the  looped  Inbe  of  Henle,  in 

which  the  epilhelium  is  coliinmar. 

b.  Part  of  the  aKcndiiig  limb. 
t.   The  bend. 

d.  The  descending  limb  and  loop  of  the  looped  tabc  of  Henley  ia 
all  of  which  the  epithelium  It  flatlencd  and  squamoui  looking. 
The  tubules  at  these  points  are  very  like  fouog  blood-vessel* 
in  appeuaitce. 

upwards  (8)  the  lumen  becomes  narrowed,  but  the  epithelium  remains 

columnar.     In  the  cortex  (9)  the  ascending  tube  is  narrower,  and  its 

epithelium  more  cubical  or  flattened.    Still  in  the  cortex  is  (10)  the 

irregular  tubule,  lined  by  columnar  cells,  which  vary  very  much  in 

height,  but  always  leave  the  lumen  of  this  part  of  the  tube  very 

nanow.     It  opens  into  (11)  the  second  or  distal  convoluted  tubule, 

which  is  "identical"  in  position  and  structure  with  the  first  pan  of 
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the  convoluted  tubule.  After  this,  still  in  the  cortex,  are  (11)  the 
curved  parts  of  the  collecting  tubule,  and  (13)  part  of  the  straight 
tubule,  the  lining  of  which  is  an  irregular  epithelium,  with  some  of 
the  cells  cubical,  others  spindle-shaped,  but  all  having  well-marked 
nuclei.  Lower  down  in  the  medulla  (14)  the  lumen  of  the  tube  is 
larger  and  the  cells  are  cubical  or  slightly  columnar,  and  each  contains 
a  spherical  nucleus.  (15)  The  lower  parts  of  the  coUecting  tubes, 
and  (16)  the  large  papillary  ducts,  are  lined  by  epithelium  of  a  cubical 
t)rpe,  leaving  the  channels  in  these  tubules  of  considerable  size. 

From  the  accompanying  diagram  and  description  it  will  be  seen 
that,  the  straight  collecting  tube  being  taken  as  a  central  point,  the 
looped  tubules  of  Henle  are  arranged  on  each  side  of  it,  whilst  further 
out  come  the  sections  of  the  two  convoluted  tubules,  and  lastly  the 
Malpighian  bodies  as  they  spring  from  the  interlobular  arteries.  A 
lobule  of  the  kidney  is  composed  of  the  whole  of  the  tissues  between 
two  interlobular  arteries  and  the  prolongations  of  these  down  into  the 
medulla. 

The  lobule  of  the  kidney  may,  like  the  lobule  of  the  Uver,  be 
divided  into  three  zones.  In  the  peripheral  zone  are  the  Malpighian 
bodies,  with  insular  sections  of  the  convoluted  tubules,  in  which  the 
epithelium  is  columnar,  and  the  opening  small  The  intermediate 
zone,  a  much  narrower  zone,  is  made  up  of  convoluted  tubules, 
irregular  and  spiral  portions  lined  with  columnar  01  cubical  epithelium, 
the  opening  of  the  tubule  still  remaining  narrow.  In  the  centre  of 
the  lobule  the  straight  tubule  and  the  larger  collecting  tubes  are  seen, 
in  which  the  epithelium  is  cubical,  but  the  lumen  is  comparatively 
large. 

In  the  medulla  these  lobules  are  continued  downwards,  but  of 
course  without  the  peripheral  and  intermediate  zones,  as  the  Mal- 
pighian bodies  and  most  of  the  convoluted  tubules  are  found  in  the 
cortex  only.  The  central  zone  is  continued  into  the  medulla,  and  is 
composed,  as  in  the  cortex,  of  the  straight  tubules,  with  cubical  epi- 
thelium and  comparatively  wide  lumina,  of  the  descending  limbs  of 
the  looped  tubule,  vrith  wide  lumina  and  the  epithelium  flattened,  and 
of  the  straight  collecting  tubules.  In  the  greater  part  of  the  papillary 
portion  of  the  medulla  the  lobule  is  represented  by  these  collecting 
tubes  alone. 
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Examine  a  section  of  the  cortex  of  an  injected  kidney  (p.  34,  a  sef.), 
taken  in  the  plane  of  the  convex  outer  surface. 

Low  power  (  x  50). — A  number  of  polygonal  areas  are  observed, 
bounded  by  vessels,  with  Malpighian  bodies  here  and  there,  in  which 
the  capillaries  are  injected.  Within  this  vascular  ring  are  numerous 
sections  of  tubules,  some  of  them  cut  obliquely,  others  more  trans- 
versely. Note  that  the  lumen  of  each  tubule  is  small  and  iiregnlar  ; 
the  epithelium  is  slightly  columnar,  with  a  rounded  nucleus  near  the 
lumen ;  the  vascular  meshes  around  these  tubes  are  of  considenUe 
size.  Nearer  the  centre  are  the  tubes  described  as  in  the  intermediate 
zone,  and  here  the  loops  of  vessels  are  smaller,  as  the  tubules  are 
not  only  smaller,  but  are  cut  transversely  more  regularly.  In  the 
central  zone  the  meshes  of  the  network  of  vessels  are  again  some- 
what larger;  the  openings  in  the  tubules  are  larger,  the  epithelium 
occupying  less  of  the  tubule. 

With  the  same  power  ( x  50)  examine  a  section  cut  at  right  angles 
to  the  above  (this  is  the  direction  in  which  sections  of  the  kidney  are 
usually  made).  The  zones  of  the  lobules,  as  above  described,  can 
be  made  out  in  both  the  cortex  and  the  medulla.  Notice  especially 
the  large  vascular  meshes  around  the  convoluted  tubules  in  the  peri- 
pheral and  intermediate  zones,  the  more  elongated  meshes  around 
the  straight  tubules  (seen  now  in  longitudinal  section)  of  the  central 
zone ;  in  the  medulla,  the  long  vascular  bundles  and  meUies  running 
down,  between,  and  around  the  bundles  of  straight  tubules.  Examine 
further  under  the  high  power  the  arrangement  of  the  tubules  with 
their  contained  epithelium,  the  structure  of  the  Malpighian  bodies,  the 
amount  of  connective  tissue  within  the  capillary  loops  of  the  £^ome- 
rulus,  and  other  features  described  above. 

Chronic  Venous  Congestion  of  the  Kidney. 

161.  Synonyms. — "Cyanotic"  Kidney  (not  a  good  term),  "Con- 
gestive Induration,"  "  Passive  Hypenemia  "  of  the  Kidney. 

This  form  of  kidney  is  met  with  in  valvular  disease  of  the  heart, 
more  especially  with  mitral  disease,  in  chronic  fibroid  phtbiris,  chronic 
bronchitis,  emphysema,  &c.,  in  fact  under  just  the  same  condirions 
as  chronic  venous  congestion  of  the  liver  (§  lai,  p.  toi),  to  which 
this  is  analogous. 
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In  cases  of  heart  disease,  durii^  the  course  of  which  albumen  in 
the  urine  or  slight  hiematuria  has  been  present,  this  condition  may 
very  frequently  be  found  after  death.  In  the  earlier  stages  of  the 
congestion  the  kidney  is  enlarged,  and  may  be  as  much  as  seven  or 
eight  ounces  in  weight 

Under  the  capsule,  the  venx  stellatx  are  considerably  distended 
and  vety  prominent ;  the  whole  organ  is  firm  and  elastic  or  tough.  On 
making  a  section  into  it  at  a  plane  at  right  angles  to  the  convexity  of 
the  kidney,  the  capsule  is  very  readily  removed  ;  the  cortex  is  smooth, 
markedly  congested,  and  is  at  first  a  deep  purple  colour,  which  rapidly 
turns  to  crimson. 

On  examining  the  cortex  more  carefully,  it  is  found  to  be  slightly 
increased  in  size,  the  Malpighian  bodies  are  very  prominent  as  red 
spots,  regularly  arranged  in  parallel  rows  on  each  ude  of  the  prominent 
interlobular  vessels  (distended  interlobular  veins).  The  most  marked 
changes,  however,  are  in  the  medulla,  where  the  venulx  rectae  stand 
out  prominently,  especially  at  the  bases  of  ihe  pyramids,  which  are 
deeply  congested,  and  the  tissue  has  a  very  distinctly  strialcil  ap[iear- 
ance,  the  congested  vessels  shining  out  very  prominently  between  the 
bundles  of  uriniferous  tubules.  In  old-standing  congetition  irrtgiilar 
pale  patches  may  make  their  appearance,  and  the  organ  may  U-v\ 
almost  fibroid. 

Harden  a  piece  of  such  kidney  in  Miiller's  fluid  (%  55,  p.  44),  rut 
{%  70,  p.  50),  stain  a  section  in  picro-carmine  f^  77,  p.  55),  and  mount 
in  Farrant's  solution  (%  106,  p  77).  The  rollowin^  devriplion  appliio 
to  the  later  stages  of  ihe  disease  Cm  the  earlitrr  Magc^  there  \%  kitnpiy 
the  distention  of  the  vessels  without  any  of  the  stnutiiral  ihan^Ti;. 

Examine  a  section  unAa  a  low  power  f  ^  50).  'f  he  ir.if-rlob'jljr 
veins  in  the  conci  are  fillci  wi'.h  a  greer.iih  nr.aTrri.iI,  »Ki'  h  w,Il  !»<: 
afterwards  recognised  as  ron-.p'/scd  'A  uAo<it'-<\  \,\'y^]  nyry.u'.n. 
Following  the  course  of  ihtse  it:r.<.  it  w  «cn  thai  lh'^  ti-^.'.^rj  -/.'i-.x 
between  the  convol'jted  ar.d  iVi.,i'.i  i.^/^>.\  i«  aVi 'i  jf:t.i'."l  »,•.-, 
blood,  and  that  Lhe  eS-ittr.!  intrr.;.^\  »rA  the  ;(>,T,-.<rr,;kj  f  j-„:..,,-:*» 
are  similarly  alfccted.  The  g'.:rr.fr-y.i  a/^,  ;r.  v^.^'a'^t,  f^  :.-..'■. 
increased  in  size  ■-_.«  tr^  a-.r.rj^:'.:':  tl.,,^  r.-f'.'-.  if.  Ir.'.T':^,  ./i  '-. 
number.  In  t-he  v^...^  'j-jt  v.'...--  ■Kw'.t  »r-  ^/.•--.r.-.-  _/  •^■.^.  -t-' 
and  are  all  <i:>t«>-<^  w--'-  '■::•.■'.''.  ':  j^A  '■■,»>■.,/ -rv 
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Next  examine  the  tubules.  Very  frequently  the  capillaries  m  the 
Malpighian  bodies  show  signs  of  rupture,  small  extravasations  c4 
blood  are  found  in  the  capsule,  and  large  masses  of  altned  blood 
may  be  seen  in  the  convoluted  tubules.  In  the  straight  tubules  in 
the  medulla  small  masses  of  golden  brown  pigment  are  met  with,  and 
here  and  there  almost  inky  black  "  melanin  "  casts  occupy  a  few  ol 
the  tubules  in  the  papillary  portion  of  the  medulla.  The  epithelium 
in  some  cases  nearly  fills  the  tubule ;  at  some  points  it  is  granular, 
with  small  globules  of  fat  in  the  protoplasm  of  the  cell  This  is  by 
no  means  a  constant  condition.    Very  frequently  there  are  wedge- 


Fia  56. — Drawing  of  section  of  cortex  of  kidney  in  *.  stale  oT 
chronic  venous  congestion.     Stained  with  logwood,    (xjoa) 

a.     CapilJaries  of  glomenilor  tnft  distended  with  blood. 

6,      Inteitubular  capillaries  in  a  similar  condition. 

a.a.  Afferent  Brtcriole  seen  in  truisveise  section. 

C.I.   Convoluted  lubules. 

e.      Flattened  cells  lining  Bowman's  capsule. 

Il  will  be  noticed  that  Ihere  appears  to  be  a  considerable  thicken- 
ing  of  the  walls  of  the  vessels  between  the  sections  of  the  convoluted 
tubules. 

shaped  pink  patches  of  fibro-cellular  tissue  under  the  capsule,  eitend- 
ing  at  their  apices  for  some  little  distance  into  the  substance  of  the 
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19*  THE  KIDNEY. 

though  in  some  cases  it  is  in  a  condition  of  cloudy  swelling,  w  even 
fatty  degeneration.  Id  the  lumen  of  a  tubule  small  collection*  of 
broken-down  blood  coTpuscles,  or  golden  brown  pigment,  aie 
frequently  seen.  These  are  derived  from  the  small  hrnnonrhages 
which  have  been  already  described  in  the  Malpighian  bodies.  The 
vessels  between  the  tubules  are  greatly  distended.  The  walls  of 
these  vessels  are  also  thickened,  and  take  on  a  pink  reaction  with 
the  carmine,  just  as  in  the  case  of  the  thickened  vessels  in  "  Nutmeg 
Liver."  In  the  medulla  the  longitudinal  and  transverse  sections  of 
the  straight  vessels  are  filled  with  blood,  the  walls  are  thickened,  and 
are  stained  pink.  In  the  tubules  the  epithelium  is  frequently  under- 
going some  degenerative  change,  though  this  is  by  no  means  an 
invariable  condition.  There  may  be  iktty  globules  in  the  cells,  or 
these  cells  may  be  undergoing  proliferative  changes.  Here,  too,  are 
found  the  "  melanin  "  casts  already  referred  to  as  composed  of  tfae 
altered  blood  pigment 

The  wedge-shaped  patches  consist  of  pink  fibrous  tissue,  with  a 
few  round  celts  at  the  margin.  The  Malpighian  bodies  in  them  are 
atrophied  and  fibrous  looking  (see  Interstitial  Nephritu;),  whilst  the 
enclosed  tubules  are  small,  and  the  epithelium  lining  them  is 
flattened,  extremely  granular,  and  atrophied.  In  some  of  the  cells 
small  globules  of  fat  are  seen,  which  may  be  stained  with  osmic  acid. 
The  study  of  these  sections  will  give  an  exceedingly  good  idea  of  tfae 
vascular  supply  of  the  kidney. 

The  above  mostly  mechanical  changes  commence  in  the  veins,  the 
interlobular  and  the  straight  veins  being  first  affected,  afterwards  the 
capillaries  and  then  the  arteries.  Distention  and  thickening  of  these 
take  place  as  in  "Nutmeg"  liver.  The  changes  in  the  epithelium 
ensue  in  the  bter  stages,  and  are  due,  in  great  measure,  to  malnutri- 
tion.    The  interstitial  changes  are  inflammatory  in  their  origin. 

Fat  Embolism  of  the  Kidney. 

162.  This  occurs  in  some  cases  of  diabetic  coma,  or  in  a  simQar 
coma  brought  on  by  fracture  of  bones,  especially  of  the  bones  of  the 
head.  In  both  these  conditions  there  is  fat  circulating  in  the  blood, 
which  is  eventually  arrested  in  some  of  the  smaller  vessels. 
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The  naked  eye  appearances  vary  considerably,  but  the  points  to 
be  noted  are  pallor,  increased  size,  and  Aabbiness  of  the  organ,  and 
minute  tiEemorrhages  under  the  capsule  or  on  the  surface  of  the 
sections. 

Where  this  condition  is  suspected  make  a  microscopic  examination 
at  once.  To  make  a  more  exhaustive  examination  put  a  piece  of 
the  organ  to  harden  in  Miiller's  fluid  (§  55,  p.  44),  cut  (§  70,  p.  50) ; 
st^n  a  section  with  osmic  acid  (§  86,  p.  67X  iLnd  then  with  picro- 
carmine  (g  77,  p.  55);  mount  in  Farrant's  solution  (§  106,  p.  77),  and 
examine  under  the  low  power  ( x  50).  There  is  e\'idently  some 
congestion,  especially  at  certain  points  near  the  sur&ce  of  the  cortex. 
Near  these  congested  areas  are  black  masses,  filling  some  of  the 
vessels  between  the  tubules,  evidently  fat  stained  with  osmic  acid. 
Similar  black  masses  are  also  seen  in  some  of  the  capillaries  in  the 
glomerular  tuft,  and  in  the  straight  vessels.  Near  the  congested 
areas,  too,  are  small  heemorrhages ;  from  these  some  of  the  fatty 
material  may  have  escaped  into  the  surrounding  tissues,  or  into  the 
tubules,  especially  where  the  rupture  of  the  capillaries  in  the  Mal- 
p^hian  tuft  has  occurred. 

These  appearances  are  to  be  verified  under  the  high  power  ( x  300), 
special  care  being  taken  to  localise  the  fat  in  the  positions  above 
mentioned.  The  haemorrhages  are  also  to  be  carefully  examined 
under  (his  power. 

WaXV   KtDNEV. 

168.  This  disease  may  be,  and  frequently  is,  associated  with  other 
marked  changes  of  the  tubules  and  of  the  interstitial  tissue,  but  as 
these  are  rather  superadded  diseases,  it  will  be  well  to  confine  the 
description  to  the  pure  waxy  change,  and  take  up  the  other  conditions 
separately.  For  example,  waxy  disease  is  frequently  associated  with 
interstitial  nephritis,  in  which  case  the  changes  due  to  ihe  waxy 
condition  are  to  a  certain  extent  masked  by  those  due  to  the  inter- 
stitial disease.  For  conditions  under  which  this  disease  occurs,  see 
Waxy  Liver  {§  lai,  p.  100), 

Naked  eye  appearances  in  the  early  stage  oj  this  disease. — The  organ 
is  usually  slightly  enlarged,  and  the  capsule  strips  off  very  readily;  the 
suj^ace  is  smooth,  glistening,  aneemic,  and  often  yellow.     On  cutting 
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into  the  kidney  the  cortex  is  pale  and  anaemic,  and  in  it  are  seen  the 
Malpighian  corpuscles  as  glistening  rounded  bodies,  arranged  r^^nlarijr 
in  parallel  rows,  whilst  the  surrounding  tubular  tissue  has  a  peculiar 
mottled  look,  though  there  are  no  very  marked  evidences  of  &tty 
degeneration. 

In  the  medulla  the  appearances  are  also  very  characteristic.  The 
striation  is  slightly  exa^erated  at  the  base  of  the  pyramid,  and  there 
is  usually,  even  in  this  early  stage,  a  comparatively  deep  colour,  due 
to  congestion  in  this  position,  the  apices  of  the  papillx  remaining  pole. 

Pour  a  wateiy  solution  of  iodine  (§  83,  p.  66)  over  the  fresh  surface 
of  the  section,  and  note  that  dark  mahogany  lines  make  their  appear- 
ance in  the  position  of  the  straight  vessels,  and  that  the  glassy  looktog 
Malpighian  bodies  also  take  on  this  hrown  staining.  In  an  earlier 
stage,  where  otherwise  no  naked  eye  changes  are  distinguishable,  the 
iodine  staining  frequently  brings  out  the  fact  that  there  is  slight  waxy 
degeneration  in  the  Malpighian  bodies  and  in  the  walls  of  the  straight 
vessels. 

Harden  a  piece  of  kidney  in  the  above  stage  of  waxy  degenoation 
in  methylated  spirit  (g  54,  p.  44),  cut  sections  (g  70,  p.  50),  and 
mount  one  unstained.  Stain  others  with  iodine  (§  85,  p.  66),  or 
methylaniline  violet  (g  81,  p.  64),  mount  this  latter  in  Fatrant's  solu- 
tion (g  106,  p.  77)  or  in  acidulated  glycerine  (§  100,  p.  74). 

Examine  the  unstained  specimen  under  a  low  power  ( x  50).  The 
Malpighian  bodies  are  enlarged,  and  have  a  translucent  appearance. 
This  translucence  does  not  extend  throughout  the  whole  of  the 
capillary  tuft,  but  certain  of  the  capillary  vessels  only  are  affected. 
Their  walls  are  thickened,  homogeneous,  and  glassy,  and  have  a 
yellow  tinge ;  the  transverse  diameter  of  the  vessel  as  a  whole  becomes 
increased.  Parts  of  the  tuft  remain  perfectly  healthy,  so  that  there  is 
a  kind  of  picking  out  of  the  luft  with  the  waxy  material.  Examine 
the  afferent  arteriole,  and  note  that  it  also  is  affected,  small  areas  of 
the  middle  coat  becoming  quite  glassy  looking,  and  in  the  medulla 
the  arteriole  rectae  are  undergoing  similar  changes. 

In  the  methylaniline  violet  stained  section  the  waxy  parts  are 
stained  red  violet,  and  the  normal  tissues  blue.  In  this  stage  of  the 
disease  the  changes  in  the  epithelium  lining  the  tubule  are  com- 
paratively slight,  but  in  the  advanced  stage,  under  which  they  will 
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be  considered,  such  changes  are  far  more  marked.     As  a  result  of 
epithelial  changes,  colloid  casts  may  be  found  even  in  this  early 


Fio.  58. — Drawing  of 
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stage.    These  casts  are  perfectly  hom<%eneous ;  they  fill  up  the  lumen 
of  the  tubule,  and  the  epithelium  around  them  is  usually  considerably 
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are  markedly  aflected,  as  are  also  the  efferent  arterioles,  and,  in  a  lens 
degree,  the  intertubular  capillary  vessels.     A  similar  change  may  Ik 
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basement  membrane  of  the  straight  tubules.  It  it  always  must 
marked  in  the  muscular  coat  of  the  vessels ;  but  in  the  later  stages 
the  intima  may  be  involved,  the  endothelial  lining  of  the  vessel  in 
such  cases  undergoing  fatty  degeneration.  Nearer  the  tips  of  the 
papillse  the  connective  tissue  fibrils  between  the  bundles  of  muscular 
fibres,  which  lun  from  the  tips  of  the  papillae  for  some  distance  towards 
the  boundary  layer,  are  affected,  apparently  quite  apart  from  the 
vessels,  and  this  change  may  occur  where  the  other  tissue  elements 
of  the  kidney  are  comparatively  unaffected.  The  colloid  casts  arc 
somewhat  numerous  throughout  the  whole  section ;  they  have  been 
already  described  in  the  earlier  stage.  True  waxy  casts  are  described 
as  occurring  in  extremely  advanced  waxy  kidneys,  but  this  must  be 
a  very  rare  condition.  In  the  iodine  stained  section  the  affected 
parts  are  seen  as  mahogany  brown  patches  when  examined  by  reflected 
light,  whilst  the  normal  tissues  appear  yellow.  With  methylaniline 
violet  the  waxy  parts  stain  red  violet,  whilst  the  tiormal  tissues  and 
fatty  cells  take  on  a  blue  violet  or  slaty  blue  stain.  The  colloid  casts 
take  on  an  intennediate  colour  (Fig.  59). 

Greenfield  gives  the  order  of  affection  of  the  various  parts  by  the 
waxy  change  as  follows: — (i.)  Afferent  arterioles;  (i.)  Groups  of 
glomerular  capillaries,  especially  those  of  the  superficial  cortex ;  (3.) 
Arteriolse  rectae;  (4.)  Efferent  arterioles,  and  the  capillaries  into 
which  they  break  up;  (5.)  Capsule  of  Malpighian  body;  (6.)  The 
capillaries  which  run  between  the  bundles  of  straight  tubes;  (7.)  The 
basement  membrane  of  the  convoluted  tubules;  (8.)  Large  inter- 
lobular arteries ;  (9.)  Walls  of  the  straight  tubules,  especially  near  the 
papillse;  (10.)  Large  branches  of  arteries  and  veins  in  the  boundary 
area;  (11.)  The  connective  tissue  around  the  collecting  tubules  2t 
the  tips  of  the  papilbe;  and  (12.)  The  epithelial  cells,  rarely. 

Cloudy  Swelling  of  the  Paremcmvha  op  the  Kidney. 

165.  "Molecular,"  "Parenchymatous,"  or  "Granular"  degenera- 
tion is  one  of  the  first  results  of  altered  nutrition  and  function  of  the 
epithelial  cells,  especially  of  the  convoluted  tubules.  It  may  occur 
OS  an  early  stage  of  an  inflammatory  lesion,  or  it  may  simply  be  the 
precursor  of  fatty  degeneration  of  the  cells.    The  causes  are  much 
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are  markedly  affected,  as  are  also  the  efTerent  arterioles,  and,  in  a  less 
degree,  the  intertubular  capilbry  vessels.     A  similar  change  may  be 


Fic.  61.— Section  of  mcdutU  of  kidney.     Suined  with  iodine  and 
sulphuric  acid.    ( x  31a     After  Kybec.) 
a.    Straight  tubule  with  colloid  cut 

i.     Epithelium. 

d.    Shed  epithelium,  fatty  and  colloid. 

(.     Basement  membrane ;  waxy  (blue). 

/    Descending  limb  of  looped  tube  of  Henle.     Waxy  basement 

membtaoe.     Cells  fatty. 
g.    Vessel,  the  walls  of  which  arc  in  an  advanced  stage  of  wuy 


noted  in  the  basement  membrane  of  the  convoluted  tubules ;  but  it  is 
only  in  the  rarest  cases  that  the  epithelial  cells  become  implicated  in 
the  waxy  change.  In  this  epithelium  faity  degeneration  is  a.  frequent 
condition,  the  cells  becoming  angular  and  shrivelled.  In  a  section 
treated  with  osmic  acid  numerous  black  globules  and  granules  of  fat 
ue  seen.  The  cells  are  badly  nourished,  and  undergo  iatty,  but  not 
waxy  degeneration. 

Id  the  medulla,  from  the  boundary  layer  to  the  apices  of  the 
PTiainids,  the  waxy  change  is  in  the  walls  of  the  vessels  and  the 
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basement  membrane  of  the  straight  tubules.  It  it  always  most 
marked  in  the  muscular  coat  of  the  vessels  \  but  in  the  later  stages 
the  intima  may  be  involved,  the  endothelial  lining  of  the  vessel  in 
such  cases  undergoing  fatty  degeneration.  Nearer  the  tips  of  the 
papillx  the  connective  tissue  fibrils  between  the  bundles  of  muscular 
fibres,  which  run  from  the  tips  of  the  papillae  for  some  distance  towards 
the  boundary  layer,  are  affected,  apparently  quite  apart  from  the 
vessels,  and  this  change  may  occur  where  the  other  tissue  elements 
of  the  kidney  are  comparatively  unaffected.  The  colloid  casts  are 
somewhat  numerous  throughout  the  whole  section ;  they  have  been 
already  described  in  the  earlier  stage.  True  waxy  casts  are  described 
as  occuning  in  extremely  advanced  waxy  kidneys,  but  this  roust  be 
a  very  rare  condition.  In  the  iodine  stained  section  the  affected 
parts  are  seen  as  mahogany  brown  patches  when  examined  by  reflected 
light,  whilst  the  normal  tissues  appear  yellow.  With  methylaniline 
violet  the  waxy  parts  stain  red  violet,  whilst  the  normal  tissues  and 
fatty  cells  take  on  a  blue  violet  or  slaty  blue  stain.  The  cc^loid  casts 
take  on  an  intermediate  colour  (Fig.  59). 

Clreenfield  gives  the  order  of  affection  of  the  various  parts  by  the 
waxy  change  as  follows: — (t.)  Afferent  arterioles;  (2.)  Groups  of 
glomerular  capillaries,  especially  those  of  the  superficial  cortex ;  (3.) 
Arteriote  rects;  {4.)  Efferent  arterioles,  and  the  capillaries  into 
which  they  break  up;  (5.)  Capsule  of  Malpighian  body;  (6.)  The 
capillaries  which  run  between  the  bundles  of  straight  tubes;  {7.)  The 
basement  membrane  of  the  convoluted  tubules;  (8.)  Large  inter- 
lobular ajteiies ;  (9.)  Walls  of  the  straight  tubules,  especially  near  the 
papilke ;  (10.)  Large  branches  of  arteries  and  veins  in  the  boundary 
area;  (11.)  The  connective  tissue  around  the  collecting  tubules  at 
the  tips  of  the  papilLe;  and  (ii.)  The  epithelial  cells,  rarely. 

Cloudy  Swelling  of  the  Parenchyma  of  the  Kidney. 

168.  "Molecular,"  "Parenchymatous,"  or  "Granular"  d^enera^ 
lion  is  one  of  the  first  results  of  altered  nutrition  and  function  of  the 
epithelial  cells,  especially  of  the  convoluted  tubules.  It  may  occur 
OS  an  early  stage  of  an  inflammatory  lesion,  or  it  may  simply  be  the 
precursor  of  fatty  degeneration  of  the  cells.     The  causes  are  much 
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the  same  as  the  causes  of  the  similar  condition  of  the  liver  {§  1771 
p.  87)  and  heart  (§  138,  p.  139). 

JVaAed  eye  eharaderUtm. — The  kidney  is  enlarged  and  rounded, 
the  capsule  strips  off  readily,  the  outer  surface  of  the  cortex  has  a 
peculiar  shining  opalescent  appearance  and  pink  colour.  On  ex- 
amining a  section  of  the  kidney,  the  cortex  is  seen  to  be  enlarged 
and  pale,  though  there  is  usually  considerable  hypenemia,  and  the 
Malpighian  bodies  stand  out  prominently.  The  medullary  rays  arc 
distinctly  seen,  and  the  pyramids  are  deep  in  colour.  The  vessels  in 
the  boundary  area  appear  to  be  filled  with  blood;  otherwise  Ae 
boundary  and  papillary  layers  are  normal  in  appearance. 

Harden  a  very  thin  piece  of  this  kidney  in  chromate  of  ammonia 
(g  61,  p  47),  and  other  pieces  in  Miiller's  fluid  (g  55,  p  44).  Spirit 
alters  the  appearances  of  the  cells,  therefore  should  not  be  used  as  a 
hardening  fluid  for  this  tissue.  Stain  a  section  in  picro-carniine  (§  7  7, 
p  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77). 

Under  the  low  power  { x  50)  examine  the  corteit,  in  which  the 
principal  changes  are  found.  The  sections  of  the  convoluted  tubules 
present  a  greater  surface  than  in  the  normal  condition.  The  lumen 
of  the  tube  is  very  irregular  in  shape,  and  often  appears  to  be  little 
more  than  a  stellate  fissure.  The  epithelial  cells  can  be  recognised 
as  having  their  somewhat  irregular  outlines  more  distinctly  marked 
and  their  diameter  considerably  increased. 

Wiib  the  high  power  { x  300)  the  epithelial  cells  are  seen  to  be 
very  greatly  enlarged.  They  are  angular,  and  project  into  the  lumen 
of  the  tubule,  so  that  sometimes,  as  previously  observed,  the  lumen  is 
almost  obliterated  The  outlining  of  the  cells  is  distinct,  the  proto- 
plasm is  extremely  granular,  much  more  so  than  in  the  normal 
condition,  and  the  nucleus  is  obscured,  though  in  a  few  cases  the 
nucleus  takes  on  the  carmine  stain  very  deeply,  and  thus  may  become 
more  prominent.  Treat  a  section  with  acetic  acid  (g  100,  p.  74)  or 
caustic  potash  (§  69,  p  49) ;  the  cloudiness  disappears,  and,  with  the 
exception  of  the  change  in  siic  and  shape,  the  epithelium  regains 
its  normal  appearance. 

If  the  change  has  been  going  on  for  several  days,  a  few  clear  highly 
rrfiactile  globules  may  be  seen  in  the  swollen  cell,  and  the  nucleus  is 
almost  obscured.     (Treat  such  a  section  with  osmic  acid  (§  86,  p.  67), 
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when  the  globules  are  seen  to  take  on  the  peculiar  black  reactioo  irf 
fatty  inateriaL)  Here  the  cloudy  swelling  is  being  superseded  bjr 
fatty  degeneration,  a  condition  met  with  in  all  cases  of  acute  Bright'i 
disease. 

Under  this  power  note  that  the  interlobular  capillaries  ^ipear  to 
be  compressed,  and  around  them  a  few  leucocytes  have  freqaentlj 
escaped.  The  leucocytes  take  on  the  carmine  stain  very  deefdy.  In 
the  medulla  the  vessels  are  mote  distended,  and  there  is  freqnentljr 
slight  catarrh  of  the  straight  tubules,  but  no  other  change. 

Simple  Fatty  Degeneration  of  the  Kidney. 

166.  This  may  follow  the  above  form  directly,  so  that  any  cause 
of  cloudy  swelling  may  act  as  the  casual  agent  in  bringing  about 
fetty  degeneration.  It  is  met  with  especially  in  patients  who  have  suc- 
cumbed to  wasting  diseases,  such  as  cancer,  phthisis,  pernicious  anxmia, 
Addison's  disease,  and  diabetes,  to  certain  fevers,  or  to  poisons,  such 
as  alcohol,  sulphuric  ether,  phosphorus,  arsenic,  or  antimony. 

The  naked  eye  appearances  may  or  may  not  be  characteiittic, 
according  to  the  stage  of  the  degeneration.  The  kidney  in  the  later 
stages  is  usually  slightly  smaller  and  paler  than  normaL  The  capsule 
strips  olT  readily.  On  section,  the  cortex  may  be  normal  in  thidcncss,  or 
slightly  wasted,  mottled,  and  somewhat  yellow.  On  the  yellow  tock- 
gTDund  the  interlobular  arteries  with  theii  double  rows  of  Malpighian 
bodies  stand  out  prominently,  giving  the  cortex  a  distinctly  striated 
appearance  (in  phosphorus  poisoning  there  may  be  small  punctifonn 
haemorrhages  in  this  position),  and  the  striation  in  the  medulla  is 
also  well  marked ;  the  tissue  is  flabby  and  greasy. 

Stain  a  section  with  osmic  acid  (g  S6,  p.  67),  and  then  with  car- 
mine (§  79,  p.  60);  mount  in  Farrant's  solution  (S  106,  p^  77)- 
Examine  under  a  low  power  ( x  50).  In  the  convoluted  tubules 
the  epithelial  cells  are  swollen  and  contain  droplets  of  lat  (stained 
black  with  the  osmic  acid)  of  various  sizes ;  but  it  is  to  be  iMXiccd 
that  in  the  majority  of  cases  these  black  droplets  are  found  princi- 
pally at  the  bases  of  the  cells,  or  near  the  basement  membrane  and 
blood-vessels.  Similar  black  dots  are  seen  in  the  Malpighian  bodies  \ 
these  appear  to  be  in  the  epithelium  lining  Bowman's  capsule.     In 
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the  5tni(^t  tubules  the  fatty  change  is  not  so  well  marked,  and  the 
globules  are  scattered  indiscriminately  through  the  substance  of  the 
cell ;  the  collecting  tubules  are  usually  unaffected. 

Under  a  high  power  ( x  300)  the  ring  of  dark  globules  at  the  peri- 
phery of  the  tubule  Is  seen  more  distinctly.  It  is  composed  of  fat 
droplets  of  various  size,  some  occupying  a  considerable  portion  of  the 
cell,  others  being  simply  embedded  in  the  surrounding  protoplasm 
(Fig.  59).  ITie  nuclei  in  such  cells  are  frequently  obscured.  The 
cells  are  very  unequally  affected ;  a  few  being  comparatively  healthy. 
Observe  the  granules  in  the  epithelium  lining  Bowman's  capsule. 
In  the  straight  tubules  the  fat  droplets  are  distributed  irregularly 
throughout  the  protoplasm  of  the  ceU. 

In  metallic  poisoning  the  fatty  degeneration  is  much  more  marked, 
the  whole  of  the  protoplasm  of  the  various  cells  may  become  fotty, 
not  only  in  the  tubule,  but  also  in  the  capillaries  and  connective 
tissue ;  in  such  cases  small  patches  of  blood  corpuscles  are  met  with 
as  interstitial  hsemorrbages,  or  as  hsmorrhages  into  Bowman's  cap- 
sule, or  into  the  tubules.  In  many  forms  of  this  disease  the  d^ene- 
ratioD  is  accompanied  by  fat^  inlUtration  of  the  cells.  As  evidence 
of  this,  note  the  posidtm  of  the  bx  globules,  especially  at  the  bases  of 
the  epithelial  cells  in  the  secreting  or  convoluted  tubules.  Treat 
sections  with  caostic  potash  (g  69,  p.  49),  and  with  acetic  acid  Q  100 
p.  74).    The  fat  is  entirely  unaffected 

Fatty  degeneration  and  atrophy  of  the  q>ithelial  structures  of  the 
kidney  is  an  extremely  common  condition,  as  already  seen,  in  waxy 
d^ei>eratioD  of  the  kidney.  Kmilarly  it  plays  a  very  prominent  part 
in  all  those  inflammatory  lesions  which  come  under  the  heading  of 
nephritis,  and  also  in  those  atrophic  changes  which  are  so  frequently 
met  with  in  this  organ. 

KlDNET  or  "ACCTE"  OB  ".\Cl.-TB  PABESCHVMATOLS  "  NEPHRIIIS, 
OR  KiDXEY  OF  ".\CLTE  BkrOHTS  DlSEAiE." — .\CLTE  "  DlS'/LA- 
MATTVE,"  "TlBCLAE,'"  OB  "  CATARRHAL "  NePHBITIS. 

167.  Of  these  names  the  fir^  is  undoubtedly  the  best,  as  it  refen 
nUher  to  the  pht-sical  conditions  than  to   any  thcoty   as    to    Uie 
whkh  take  pUce  during  the  cuuise  of  the  d 
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It  is  found  in  paticDts  who  during  life  passed  albuminous  and 
smoky  urine,  containing  hyaline,  and  bloods  casts,  &c.  Causes,— 
sudden  congestion,  and  overwork  of  the  kidneys,  irritant  poisons, 
febrile  conditions,  pneumonia,  and  similar  diseases.  The  eariiest 
condition  has  already  been  described  as  cloudy  swelling  of  the 
epithelium  of  the  kidney. 

In  the  following  stage  of  early  but  well  pronounced  acute  Brif^s 
disease  the  naked  eye  characteristics  are — the  kidney  is  flabby  and 
con^derably  increased  in  size,  especially  in  thickness,  so  that  the 
organ  is  more  rounded;  the  capsule  is  tense,  but  strips  off,  even 
more  readily  than  in  the  natural  condition,  from  the  sur&ce,  which 
is  slightly  ^edematous  in  appearance ;  the  outer  surface  is  pale  and 
has  a  peculiar  mottled  appearance,  and  on  this  pale  background  the 
venx  stelUts  stand  out  prominently;  there  are  usually  no  cysts 
present;  on  section  the  cortex  presents  the  same  peculiar  mottled 
and  granular  appearance.  It  is  both  relatively  and  absolutely  much 
increased  in  thickness,  and  although  large  quantities  of  blood  escape 
from  the  cut  vessels,  the  cortex  is  pale  when  the  blood  is  washed 
away,  but  on  the  pale  pink  background  are  "opaque  pinkish 
points"  and  "markedly  injected  dots,  due  to  the  swollen  vessels  and 
glomerulL"  If  the  process  is  very  acute,  small  hsemorrhages  are 
found  in  the  cortex,  and  the  whole  of  the  cortex  may  be  intensely 
injected  and  red.  The  medullary  portion  of  the  kidney  is  simply 
congested,  and  rarely  takes  part  in  the  graver  changes  at  this  st^c. 
The  mucous  membrane  of  the  pelvis  of  the  kidney  is  much  injected. 
Harden  a  piece  of  this  organ  in  Miiller's  fluid  (§  55,  p.  44),  cut 
sections  ($  70,  p.  50),  stain  one  in  picro-carmine  (S  77>  R  55)i 
and  a  second  in  osmic  acid  {§  86,  p.  67).  Mount  both  in'  Farrant's 
solution  (§  106,  p.  77). 

Examine  under  a  low  power  ( x  50).  In  a  few  of  the  convoluted 
tubules  the  cells  are  in  a  condition  already  described  as  cloudy 
swelling.  In  others  the  cells  are  undergoing  rapid  proliferation,  and 
the  large  swollen  cells  are  dividing.  In  these  dividing  ceUs  there  is 
evidence  of  degenerative  change,  the  swollen  protoplasm  is  gianular, 
and  in  many  cases  this  is  so  marked  that  the  epitheUum  is  quite 
opaque  and  the  nuclei  are  obscured.  In  the  opaque  masses  of 
protoplasm  small  oil  droplets  are  frequently  seen,  especially  if  stained 
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with  osmic  acid.  Blocldng  tip  some  of  the  tubes  are  masses  oT 
broken-down  fatty  cells,  which,  accumulating,  fonn  a  kind  of  ping. 
These  changes  are  coo6ned  to  the  tubules  in  which  the  epithelium  is 
columnar,  hence  they  are  seen  only  in  the  cortex  and  part  of  the 
boundary  area.  The  interlobular  vessels  and  afferent  arterioles  are 
distended,  and  the  Malpighian  bodies  appear  to  be  considerably 
increased  in  size,  from  the  la^er  quantity  of  blood  which  is  contained 
in  their  capillaries.  Around  the  glomerular  capsules,  and  between  the 
convoluted  tubules,  especially  near  the  suriace  of  the  cortex,  small 
pink  dots  are  seen,  more  of  them  than  is  usual ;  these  are  leucocytes 
and  nuclei  of  young  connecdve  tissue  cells.  There  are  quite  sulEcient 
of  these  to  point  to  the  &ct  that  along  with  the  parenchymatous 
inflammation  there  is  even  at  this  eariy  stage  of  the  disease  some 
interstitial  change^  In  some  d  the  Malpighian  bodies,  and  in  or. 
around  some  of  the  convoluted  tubules,  masses  of  blood  corpuscles 
are  present,  which  have  passed  out  from  the  vessels  ruptured  by  the 
h^h  blood  pressure.  A  mass  of  brown  fugment  in  some  cases  is  all 
that  is  left  to  represent  the  blood,  especially  in  the  straight  tubules. 
Tube  casts  (hyaline  fibrinous  blood,  and  a  few  btty  casts)  are  met 
with  at  this  stage  in  the  convoluted  tubules,  and  also  in  smaller 
numbers  in  the  straight  tubules,  whitber  they  have  been  washed  down. 
The  vessels  in  the  medulla  arc  filled  with  blood. 

Under  the  high  power  ( x  300)  all  the  above  conditions  arc  more 
readily  recognised.  The  congestion  of  the  vessels  in  both  cortex  and 
medulla,  the  crimson  nuclei  around  the  Malpighian  bodies,  the  slight 
separation  of  the  convoluted  tubules,  the  swollen,  extremdy  granular 
or  pndifeiatii^  and  slightly  fatty  cells  in  the  convoluted  tubules  and 
ascending  tubule  of  Hcnlc,  the  casts  of  i-arious  forms — hyaline,  seen 
as  very  transparent  material,  &tty  casts,  in  which  the  outlines  of  the 
cdb  may  still  be  made  out — and  the  blood  casts  or  masses  of  altered 
Mood,  in  the  convoluted  and  straight  tubules. 

"LAacE  Pale-<'?)  KiDNEV  oa  "Fatty"  Kidset. 

IW.  The  acute  fbrm  of  Brights  disease  nuy  be  cured,  or  a  series 
of  more  chronic  changes  may  ensue,  giving  rise  to  a  fonn  of  coner 
spoken  of  as  the  "  Large  Pale  '  or  "  Fany  '  Kidney.    These  are  loci 
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faulty  names,  as  the  vaxj  kidney  is  also  sometimes  spoken  of  as  the 
large  pale  kidney,  as  is  also  the  kidney  of  subacute  interstitial  nephritis, 
which  is  even  paler  than  the  advanced  parenchymatous  fonn,  and  the 
fatty  change  in  the  epithelium  is  common  to  this  and  to  many  other 
forms  of  disease.  Of  the  two  names,  however,  the  latter  is  preferable. 
'  To  the  naked  eye  this  condition  is  characterised  by  considerable 
enlargement  The  capsule  is  still  readily  separable.  The  outer 
surface  of  the  cortex  is  pale  and  mottled,  and  the  organ  is  somevhat 
ansemic  On  section,  the  cortex  is  swollen,  and  has  a  mottled  |Hiik 
and  yellow  surface.  The  Malpighian  bodies  are  not  more  prominent 
than  usual.  On  taking  scrapings  from  the  siu&ce  and  floating  in 
water,  fatty  streaks  are  seen.  The  congestion  has  disappeared  from 
the  pelvis  of  the  kidney.  Harden  a  piece  of  the  organ  in  Muller's 
fluid  (§  55,  p.  44),  cut  sections  (g  70,  p.  50),  stain  one  in  osmic  acid 
{§  86,  p.  67),  a  second  in  picro-carmine  (§  77,  p.  55),  and  mount 
both  in  Fanrant's  solution  (§  106,  p.  77). 

Under  the  low  power  ( x  50),  in  the  osmic  acid  stained  sectioa 
there  is  a  quantity  of  black  material  in  the  convoluted  tubules.  This 
is  simply  the  fattily  degenerated  epithelium,  to  which  reference  has 
already  been  made.  The  vascularity  between  the  tubules  is  not 
great,  but  the  nuclei  around  the  Malpighian  bodies  have  increased 
in  number.  Some  of  the  tubules  are  comparatively  open,  and 
appear  to  be  lined  by  a  layer  of  flattened  cells,  and  even  in  those 
which  are  choked  with  the  blackened  cpitheUum  the  flattened  cxlls 
may  be  seen  lining  the  tubule.  Around  the  tubules  are  nuclei 
similar  to  those  seen  around  the  Malpighian  body.  The  casts  in  the 
tubules  are  more  colloid  and  fatty  than  in  the  earlier  stages  of  the 
disease.  They  are  especially  numerous  in  the  lower  part  of  the 
convoluted  tubules,  aind  in  the  first  part  of  the  straight  mbules. 

Under  the  high  power  ( x  300),  the  epithelium  lining  the  con- 
voluted tubules  is  fiatteoed,  and  forms  a  thin  cellular  layer  around 
the  lumen  of  the  tubule,  or  the  mass  of  latty  material  occupying  the 
lumen.  These  flattened  cells  are  young  epithelium.  They  take  on 
the  carmine  staining  very  readily,  and  are  not  granular  or  fatty.  The 
cells,  or  the  dH>ris  of  cells  forming  the  tube  casts,  are  stained  yellow. 
Verify  the  other  conditions  seen  under  the  low  power,  more  especially 
the  cellular  increase  around  the  Malpighian  bodies  and  around  the 
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tubules.  Look  for  dilated  tubules  blocked  up  at  points  by  the  tube 
casts.  Complete  desquamation  does  not  take  place,  a  thin  layer  of 
cells  always  remaining,  which  after  a  time  grows,  and  reproduces  the 
epithelium  more  or  less  perfectly. 

In  the  straight  tubules  the  cells  may  also  present  this  flattened 
appearance,  and  casts  of  small  cells  are  frequently  met  with  in  this 
situation. 

Scarlatinal  Nephritis. 

In  scarlet  fever,  Dephritis  is  an  extremely  common  condition,  and 
from  this  fact  certain  forms  have  been  described  as  occutriDg 
especially  in  this  disease.  A  description  of  the  various  forms  of 
scarlatinal  and  post-scarlatinal  nephritis  is  here  given  at  some  length, 
as  most  of  the  changes  met  with  in  the  kidney  in  these  conditions 
have  their  homologues  in  nephritis  arising  from  various  other  causes. 


Acute  ScARIJ^TINAL  Nephritis. 

169.  Scarlatinal  nephritis  fatal  at  the  end  of  the  first  week  after 
the  onset  of  the  fever,  convulsions  and  death  following  suppression 
of  urine.  To  the  naked  eye  the  organ  is  somewhat  like  the  kidney 
in  cloudy  swelling,  but  it  is  more  congested,  whilst  at  the  basis  of  the 
pyramids,  and  scattered  through  the  cortex,  are  small  htemorrhagic 
patches.  The  positions  of  the  Malpighian  bodies  are  readily  dis- 
tinguished in  this  condition.  In  some  cases,  however,  it  must  be 
remembered  that  the  kidney  may,  with  the  exception  of  some 
hyperemia,  appear  perfectly  normal. 

Harden  a  piece  of  the  kidney  in  Miiller's  fluid  (g  55,  p.  44),  and 
another  piece  in  absolute  alcohol  (§  53,  p.  44),  stain  a  couple  of 
sections  in  carmine  (g  79.  p.  60),  mount  one  in  Farrant's  solution 
(g  106,  p.  77),  and  the  other  in  Canada  balsam  (§  108,  p.  78). 

Under  the  low  power  (  x  50)  the  most  marked  changes  are  seen  to 
be  around  the  interlobular  arteries.  Examine  these  at  their  origin 
in  the  boundary  layer  and  as  they  pass  outwards  to  the  cortical 
surface ;  around  each  of  them  are  deeply  stained  granular  looking 
patches,  which  follow  the  lines  of  the  afferent  arterioles.  They  also 
occur  around  the  Malpighian  bodies.     Extending  from  them  for  some 
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distance  between  the  tubules  are  similar  granular  looking  patdies. 
Beneath  the  capsule  and  around  the  terminal  branches  of  the  inter- 
lobular arteries  are  wedge-shaped  patches  of  the  granular  material,  the 
base  of  the  wedge  being  towards  the  cortical  surface.  Near  the  medulla 
this  mass  is  also  somewhat  wedge-shaped,  but  in  this  instance  the 
apex  runs  upwards  to  meet  the  apex  of  the  mass  at  the  sur£u«.  The 
vessels  in  these  patches  are  very  prominent  Around  the  glomeruUr 
tuft,  forming  a  kind  of  bounding  line  between  the  tuft  and  the 
enormous  mass  of  granular  material,  Bowman's  capsule  is  seen  as  a 
distinct  hyaline  translucent  lamina,  within  which  numerous  small  pink 
dots  are  seen.  At  the  point  where  the  afferent  arteriole  enters  the 
thickened  Bowman's  capsule  there  is  frequently  some  thickening 
of  the  vessel.  The  tubules  are  filled  with  epithelium  in  a  most 
typical  condition  of  cloudy  swelling ;  the  celts  are  large,  angular, 
projecting,  and  distinctly  outlined  ;  the  lumen  of  the  tubule  is  exceed- 
ingly small  and  irregular  in  shape,  and  even  under  this  power  the 
cells  appear  cloudy  and  opaque. 

Examine  under  the  high  power  ( x  400). 

Changes  in  the  -walU  of  the  vessels. — The  interlobular  arteries  and 
the  arterioles  stand  out  more  prominently  than  in  a  normal  kidney. 
Their  transverse  diameter  is  increased,  which  increase  is  especially 
well  marked  at  the  points  where  branches  are  given  off,  and  near 
Bowman's  capsule,  and  is  said  to  be  due  to  two  factors — (t)  hya- 
line swelling  of  the  intima,  which  takes  place  irregularly  along  the 
course  of  the  vessel;  (2)  an  infiltration  of  the  muscular  coat  with 
nuclei,  and  consequent  thickening  :  this  takes  place  especially  near 
the  entrance  of  the  arteriole  to  the  Malpighian  body.  Klein  de- 
scribes emboli  in  these  positions. 

Changes  around,  and  in  conneetion  with,  the  vessels. — The  distributiiM 
of  certain  pink  granular  material  was  followed  out  under  the  low 
power.  If  a  patch  of  the  pink  granules  be  now  examined,  it  will  be 
seen  to  be  composed  of  small  round  cells  which  have  all  the  appear- 
ances of  leucocytes.  Some  of  these  cells  are  undoubtedly  exuded 
from  the  blood-vessels,  for  alongside  them  are  found  numerocs 
coloured  blood  corpuscles ;  it  is  probable,  however,  that  some  of  them 
are  young  connective  tissue  corpuscles,  derived  by  proliferation  from 
preexisting  connective   tissue   cells.     This   exudation   should   be 
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observed  around  the  glomeruli,  and  also  running   in  between   the 
tubules  around  them. 

Changts  in  the  ghnuntiL — These  are,  as  already  seen,  usually  en- 
larged, and  are  deeply  stained.  The  capillaries  forming  the  tufts  are 
swollen,  whilst  the  intercapillary  nuclei  or  the  nuclei  of  the  supporting 
connective  tissue  are  increased  in  number.  These  nuclei  are  similar 
in  all  respects  to  those  seen  outside  the  glomeruli,  and  are  probably 
exuded  leucocytes  resulting  from  the  acute  inflammatory  process. 


Fic  63. — Acnte  KaiUttnil  nephritis ;  deUb  od  ciehth  day.     5«c- 
tica  "«"**■<   with   cannioe,  and    mounled    in    ('urant'i  tuluti'in. 

a.  Epitbdimn  in  an  advanced  uale  of  cloody  «sc1!lni;. 

b.  CoanDeDdng  caunh  in  ihe  tiibuJe,  aW-.  pruiifnaimg,  viidf 

detached  (rom  [he  deeper  cells  vnich  ve  m'rre  or  Iitm 

aj.       IntoiobuUr  iitery,  annod  irhich  is  x  great  inu<nnt  'A  r'rand 

cdl  in£][Tatioi]- 
r.i.t.  Coloored  blood  coc^nscleL 
/.(.       Sectkn  of  »trophied  mbale,  crunpieMoi  tiy  Ihe  rrmnd  ce''fr! 


The  basement  membraiie,  or  Bowman's  ca^MiIe  [iro^ier,  i 
ably  thickened,  simI  is  homogeneous.     At  this  ^u^e  •-.]<-,'j'^ 
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distance  between  the  tubules  are  similar  granular  looking  patcbei. 
Beneath  the  capsule  and  around  the  teiroinal  branches  of  the  inter- 
lobular  arteries  are  wedge-shaped  patches  of  the  granular  material,  the 
base  of  the  wedge  being  towards  the  cortical  surface.  Near  the  medulla 
this  mass  is  also  somewhat  wedge-shaped,  but  in  this  instance  the 
apex  runs  upwards  to  meet  the  apex  of  the  mass  at  the  sur&ce.  The 
vessels  in  these  patches  are  very  prominent  Around  the  glomerular 
tuft,  forming  ji  kind  of  bounding  line  between  the  tuft  and  the 
enormous  mass  of  granular  material.  Bowman's  capsule  is  seen  as  a 
distinct  hyaline  translucent  lamina,  within  which  numerous  small  pink 
dots  are  seen.  At  the  point  where  the  afferent  arteriole  enters  the 
thickened  Bowman's  capsule  there  is  frequently  some  thickening 
of  the  vessel.  The  tubules  are  tilled  with  epithelium  in  a  most 
^ical  condition  of  cloudy  swelling ;  the  cells  are  large,  angular, 
projecting,  and  distinctly  outlined  ;  the  lumen  of  the  tubule  is  exceed- 
ingly small  and  irregular  in  shape,  and  even  under  this  power  the 
cells  appear  cloudy  and  opaque. 

Examine  under  the  high  power  ( x  400). 

Changes  in  the  waits  of  the  vessels. — The  interlobular  arteries  and 
the  arterioles  stand  out  more  prominently  than  in  a  normal  kidney. 
Their  transverse  diameter  is  increased,  which  increase  is  especially 
well  marked  at  the  points  where  branches  are  given  off,  and  near 
Bowman's  capsule,  and  is  said  to  be  due  to  two  factors — (i)  hya- 
line swelling  of  the  intima,  which  takes  place  irregularly  along  the 
course  of  the  vessel ;  (2)  an  infiltration  of  the  muscular  coat  with 
nuclei,  and  consequent  thickening  :  this  takes  place  especially  near 
the  entrance  of  the  arteriole  to  the  Malpighian  body.  Klein  de- 
scribes emboli  in  these  positions. 

Changes  around,  and  in  cennfcthn  with,  the  vessels. — The  distiiburion 
of  certain  pink  granular  material  was  followed  out  under  the  low 
power.  If  a  patch  of  the  pink  granules  be  now  examined,  it  will  be 
seen  to  be  composed  of  small  round  cells  which  have  all  the  appear- 
ances of  leucocytes.  Some  of  these  cells  are  undoubtedly  emdcd 
from  the  blood-vessels,  for  alongside  them  are  foimd  numerous 
coloured  blood  corpuscles ;  it  is  probable,  however,  that  some  of  them 
are  young  connective  tissue  corpuscles,  derived  by  proliferation  from 
preexisting  connective   tissue    cells.     This   exudation   should    be 
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observed  around  the  glomeruli,  and  also  running  in   between   the 
tubules  around  them. 

Chan^  in  tht  ghmeruli. — These  ore,  as  already  seen,  usually  en- 
laiged,  and  are  deeply  stained.  The  capillaries  forming  the  tufts  are 
svoUen,  whilst  the  inteicapillary  nuclei  or  the  nuclei  of  the  supporting 
connective  tissue  are  increased  in  number.  These  nuclei  are  similar 
in  all  respects  to  those  seen  outside  the  glomeruli,  and  are  probably 
exDded  leucocytes  resulting  from  the  acute  inflammatory  process. 


Fig.  63. — AcDie  toulatiiMl  ni 
tion  sluned  with  cannine,  ui 
("Soa) 

a.  Epithelinm  in  an  mdvonced  state  of  cloudy  swelliog. 

b.  Commencing  dturh  in  the  tubule,  cells  pioliferating,  some 

detuhed  from  the  deeper  cells,  which  are  more  or  less 

flattened. 
B.I.      Interlobular  artery,  around  which  is  a  great  amount  of  round 

cell  infiltration. 
T.h.t.  Coloured  blood  corpuscles. 
t.i.      Section  of  atrophied  tubule,  compressed  bj  the  round  celled 

exudation. 
H.i'.f.  Nuclei  of  intertubular  capillaries,  near  which  the  round  cell 

infiltration  is  also  well  marked. 

The  basement  membrane,  or  Bowman's  capsule  proper,  is  consider- 
ably tluckened,  and  is  homogeneous.     At  this  stage  cloudy  swelling, 


DigiLizedbyGoOglc 


210  THE  KWNEY. 

aod  even  prolifeiation  of  the  flattened  cells  lining  Bowman'i  capnle, 
is  fTequently  seen. 

The  ehat^es  in  the  tubules  are  exactly  those  of  cloudy  swelling  and 
slight  catarrh,  and  have  already  been  described  (§  165,  p.  301).  In 
some  of  the  tubules  gelatinous  and  blood  casts  are  sometimes,  but  by 
no  means  invariably,  met  with. 

If  the  above  conditions  be  looked  upon  as  occurring  in  a  less  acute, 
and  gradually  merging  into  a  more  chronic,  form,  the  other  conditioiis 
of  scarlatinal  kidney  will  be  much  more  readily  understood.  The 
changes  which  appear  to  be  of  the  greatest  importance  are  those 
which  take  place  in  and  around  the  vessels  and  glomerati,  but 
they  are  accompanied  or  followed  by  secondary  changes  in  the 
epithelium. 

Scarlet  Fever  Kidney  (Na  3). 

170.  Found  in  cases  where  death  has  taken  place  at  from  the 
seventh  to  the  fourteenth  week  of  the  disease. 

In  this  condition  the  organ  may  be  even  smaller  than  nonnal,  or 
only  slightly  enlai^ed.  It  is  tough  and  dense;  the  capsule  is  readily 
removed,  leaving  the  surface  of  the  cortex  pale  or  of  a  "punkish 
colour,  and  more  translucent  than  natural,  on  which  the  angular 
glomeruli  may  frequently  be  seen  as  brownish  red  dots."  (It  will  be 
remembered  that  in  the  normal  kidney  the  glomeniU  are  never  seen 
on  the  surface.) 

On  section  the  cortical  substance  may  be  present  in  almost  its 
normal  proportions,  or  it  may  be  considerably  narrowed.  The  inter- 
pyramidal  cortex,  on  the  other  hand,  is  usually  swollen,  in  some  cases 
markedly  so;  it  is  of  "opaque  yellowish  or  pmkish  white  colonr, 
mottled  with  opaque  yellowish  white  points."  This  increased  size  of 
the  interpyiamidal  cortex  frequently  gives  rise  to  compression  of  the 
bases  of  the  pyramids,  which  do  not  stand  out  so  prominently  as  usuaL 

The  superficial  cortex,  on  section,  is  of  much  the  same  colour  as 
the  surface,  and  the  parallel  rows  of  enlarged  glomeruli  are  usually 
distinctly  seen  on  each  side  of  the  prominent  interlobular  artetr. 
Some  of  the  glomeruli  appear  as  translucent  greyish  spots,  whilst 
others  appear  as  brownish  red  angular  bodies.  ^Vhere  the  brownish 
red  masses  are  seen,  patches  of  inflammatory  exudation  will  be  foond 
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soirounding  the  gloroeruli.  There  are  also  angular  yellowish  patches, 
which  represent  to  the  naked  eye  the  fatty  and  degenerative  changes 
taking  place  in  the  epithelium  of  the  convoluted  tubules  of  the  cortex. 
The  medulla  presents  a  comparatively  normal  appearance,  with  the 
exception  of  the  bases  of  the  pyramids. 

Harden  a  piece  of  the  kidney  in  Miillei's  fluid  (§  55,  p.  44),  and  a 
second  piece  in  absolute  alcohol  (§  53,  p.  44),  cut  sections  (§  70,  p.  50), 
Main  one  in  picro-carmine  (3  77,  p.  55),  and  mount  in  Farrant's 
solution  {§  106,  p.  77).  Stain  another  in  logwood  (§  78,  p.  59),  and 
mount  in  Canada  balsam  (§  108,  p.  78). 

Examine  especially  the  Malpighian  tuft  around  or  in  which  the 
principal  changes  are  taking  place.  Along  the  course  of  the  afferent 
arterioles,  and  even  along  the  interlobular  arteries,  there  is  frequently 
some  increase  in  the  number  of  pink-stained  nuclei,  pointing  to  an 
increase  in  the  amount  of  connective  tissue ;  but  when  the  Malpi- 
ghian body  is  reached,  there  is  frequently  an  enormous  mass  of  the 
small  pink  points  around  the  capsule,  especially  at  the  point  of  exit 
of  the  efferent  arteriole.  These  are  also  seen  running  in  between  the 
tubules  in  the  immediate  neighbourhood,  just  as  in  the  very  acute  form 
already  examined.  Within  the  capsule  the  number  of  nuclei  is  also 
increased,  and  the  vascular  tuft  may  appear  to  be  diminished  in  size. 
Some  only  of  the  Malpighian  bodies  are  affected  in  this  condition, 
and  they  are  affected  very  irregularly.  The  convoluted  tubules  im- 
mediately around  the  Malpighian  bodies  appear  to  be  compressed 
by.  the  inflammatory  growth  around  them,  and  marked  catarrhal 
changes  may  also  be  observed  in  them.  The  cells  lining  the  tubules 
are  flattened,  whilst  in  the  lumen  small  granular  masses  may  be  seen 
even  under  this  power. 

Some  of  the  convoluted  tubules,  and  some  of  the  straight  tubules 
also,  are  choked  with  broken-down  fatty  catarrhal  cells. 

Under  the  high  power  ( x  300)  the  swelling  of  the  intima  described 
as  occurring  in  the  acute  stage  may  also  be  distinguished  in  this  form 
in  the  interlobular  and  afferent  arterioles.  The  nuclei  surrounding 
the  vessels  belong  to  the  cells  of  inflammatory  origin,  and  in  many 
cases  are  in  process  of  organisation  into  more  or  less  highly  developed 
connective  tissue.  Similar  cells  are  present  in  great  numbers  around 
the  Malpighian  bodies,  and  radiating  fi'om  them  to  the  interlobular 
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%'essels,  or  along  the  lines  of  the  intertubular  capillaries.  Bownu^ 
capsule  is  swollen  and  hyaline,  though  in  the  later  stages  it  11117 
become  laminated.  Within  the  capsule  there  seems  to  be  an  incRisc 
first  in  size  and  then  in  number  of  the  flattened  cells  lining  it,  and 
within  this  again  there  is  proliferation  of  the  connective  tissae  cdli 
supporting  the  capillaries.  In  consequence  of  these  changes,  and  of 
the  partial  organisation  of  the  young  cells,  the  glomerular  tuft  affected 
may  become  much  smaller  and  atrophied.  The  tubules  near  tbe 
Malpighian  bodies  are  atrophied  or  compressed,  the  epithelium  is 
flattened,  whilst,  as  seen  under  the  low  power,  there  is  in  sorae  cf 


Fig.  64. — Fost-scailatinal  nephrilts;  death  at  abont  Ihe  sixtbwe^ 
Stained  wiih  picro-carmine.     ( x  jfio.) 

a.a.  AfTerent  arteriole,  luirounded  at  its  point  of  entranM  lo  Ibe 
elomerulus  by  a  large  trnmber  of  leucocyte*. 

g.c.  Thickened  liowman's  capsule,  the  endMhelioid  cells  proli- 
ferating rapidly,  and  forming  a  distinct  lining  to  (he  (hick- 
cued  and  laminBied  capsul& 

€.t.    Nuclei  of  connective  tissue,  supporting  glomemlax  capilklio. 
greatly  increased  in  number. 
Around  the  glomenilus  are  sections  of  tubules,  Knrroanded  bf 
leucocytes,  &c 


the  straight  and  in  some  of  the  convoluted  tubules  an  t 

of  catanhal  cells,  forming  the  so-called  fatty  and  granular  casts 
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Along  with  the  above  conditions  there  is  frequently  simple  catarrh 
in  the  straight  collecting  tubules.  In  this  form  the  atiophy  of  the 
superficial  cortex  is  said  to  be  due  to  the  obstruction  of  the  arterial 
sjrstem.     (See  condition  of  the  vessels,  §  169,  p.  209). 

There  is  a  form  of  acute  interstitial  nephritis  met  with  at  about 
the  sixth  week,  in  which  the  naked  eye  appearances  are  very  similar 
to  those  seen  in  the  second  stage  of  parenchymatous  nephritis.  The 
microscope  reveals  an  estremely  diffuse  form  of  acute  interstitial 
and  glomerular  nephritis.  The  Malpighian  bodies  are  affected  as  in 
the  previous  condition,  but  the  whole  of  them  are  affected,  whilst 
between  the  convoluted  tubules  there  is  an  extraordinary  increase 
in  the  amount  of  young  cellular  connective  tissue.  In  consequence 
of  this  the  tubules  are  atrophied  and  widely  separated,  and  the 
epithelium  lining  them  is  in  a  state  of  catarrh.  Patty  casts  may  be 
seen  in  both  convoluted  and  straight  tubules. 

The  more  chronic  forms  of  scarlatinal  nephritis,  occurring  from  six 
months  to  a  year  after  the  fever,  are  so  like  the  following,  that  it  is 
unnecessary  to  give  a  separate  description,  if  the  observer  bear  in 
mind  that  in  the  scarlatinal  forms  the  glomerular  changes,  and  the 
changes  along  the  line  of  the  interlobular  vessels,  predominate,  whilst 
in  the  cOher  forms  the  interstitial  changes  are  usually  more  "  diffuse." 

Subacute  Interstitial  Nephritis, 
Or  the  Large,  Pale,  Smooth  Kidney  foUawmg  Acute  Brighfs  Disease. 
171.  From  the  description  given  of  the  second  stage  of  acute 
parenchymatous  nephritis,  the  student  will  be  quite  prepared  to 
meet  with  considerable  increase  in  the  amount  of  connective  tissue, 
especially  between  the  convoluted  tubules,  at  a  still  later  period  of 
the  disease.  The  naked  eye  appearances  in  subacute  interstitial 
nephritis  are  characteristic  The  organ  is  usually  slightly  enlaiged, 
and  is  firmer  than  nonnaL  The  surface  is  pale  with  yellow  mottlings, 
the  cortex  is  seldom  thickened,  and  is  usually  atrophied,  the  Malpi- 
ghian bodies  are  not  prominent,  and  the  tissue  of  the  cortex  is  finn, 
dense,  and  translucent.  There  may  be  slight  thickening  and  adhesion 
of  the  capsule.  Small  cysts  are  sometimes  met  with  in  this  form  of 
,  but  not  nearly  so  frequently  as  in  the  granular  contracted 
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vessels,  or  along  the  lines  of  the  iDtertubular  capillaries.  Bowmui^ 
capsule  is  swollen  and  hyaline,  though  in  the  later  stages  it  may 
become  laminated.  Within  the  capsule  there  seems  to  be  an  inacait 
first  in  size  and  then  in  number  of  the  flattened  cells  linit^  it,  md 
within  this  again  there  is  proUfeTation  of  the  connective  tissue  cdb 
supporting  the  capillaries.  In  consequence  of  these  changes,  ind  of 
the  partial  organisation  of  the  young  cells,  the  glomerular  tufl  affected 
may  become  much  smaller  and  atrophied.  The  tubules  Dear  die 
Malpighian  bodies  arc  atrophied  or  compressed,  the  epithdium  is 
flattened,  whilst,  as  seen  under  the  low  power,  there  is  in  sook  of 


Fig.  64.^Post'Scaclatinal  Dcpbrilii;  deathat about  theiiith  wc^ 
Stained  wilh  picro-cannine.     (  x  360.) 

a.a.  Afferent  arteriole,  turroimded  at  its  point  of  entrance  to  the 
glomeniluE  by  a  large  numbet  of  leucocytes. 

g.c.  Thickened  llowman's  capsule,  the  endolhelicnd  cells  proli- 
feialing  rapidly,  and  fonning  a  distinct  lining  to  the  thick- 
ened and  laminated  capsule. 

c.t.    Nuclei  of  connective  ti^ue,  supporting  glomenilar  capitlaria, 
greatly  increased  in  number. 
Around  the  glomerulus  are  sections  of  tubules,  surronnded  t^ 
leucocytes,  &c. 

the  straight  and  in  some  of  the  convoluted  tubules  an  accuniitlil)0i> 
of  catarrhal  cells,  forming  the  so-called  fatty  and  granular  caits. 
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AlODg  with  the  above  conditions  there  is  frequently  simple  catarrh 
in  the  straight  collecting  tubules.  In  this  fonn  the  atrophy  of  the 
superficial  cortex  is  said  to  be  due  to  the  obstruction  of  the  arterial 
system.     (See  condition  of  the  vessels,  g  169,  p.  109). 

There  is  a  form  of  acute  interstitial  nephritis  met  with  at  about 
the  sixth  week,  in  which  the  naked  eye  appearances  are  vety  similar 
to  those  seen  in  the  second  stage  of  parenchymatous  nephritis.  The 
microscope  reveals  an  extremely  diffuse  form  of  acute  interstitial 
and  glomerular  nephritis.  The  Malpighian  bodies  are  affected  as  in 
the  previous  condition,  but  the  whole  of  them  are  affected,  whilst 
between  the  convoluted  tubules  there  is  an  extraordinary  increase 
in  the  amount  of  young  cellular  connective  tissue.  In  consequence 
of  this  the  tubules  are  atrophied  and  widely  separated,  and  the 
epithelium  Uning  them  is  in  a  state  of  catarrh.  Fatty  casts  may  be 
seen  in  both  convoluted  and  straight  tubules. 

The  more  chronic  forms  of  scarlatinal  nephritis,  occurring  from  six 
months  to  a  year  after  the  fever,  are  so  like  the  following,  that  it  is 
unnecessary  to  give  a  separate  description,  if  the  observer  bear  in 
mind  that  in  the  scarlatinal  forms  the  glomerular  changes,  and  the 
changes  along  the  line  of  the  interlobular  vessels,  predominate,  whilst 
in  the  other  forms  the  interstitial  changes  are  usually  more  "  diffuse." 

Subacute  Interstitiai.  Nephritis, 
Or  the  Lar%e,  Pak,  Smooth  Kidney  following  Acute  Brighfs  Disease, 
171.  From  the  description  given  of  the  second  stage  of  acute 
parenchymatous  nephritis,  the  student  will  be  quite  prepared  to 
meet  with  considerable  increase  in  the  amount  of  connective  tissue, 
especially  between  the  convoluted  tubules,  at  a  still  later  period  of 
the  disease.  The  naked  eye  appearances  in  subacute  interstitial 
nephritis  are  characteristic  The  organ  is  usually  slightly  enlaiged, 
and  is  firmer  than  normal  The  surface  is  pale  with  yellow  mottUngs, 
the  cortex  b  seldom  thickened,  and  is  usually  atrophied,  the  Malpi- 
ghian bodies  are  not  prominent,  and  the  tissue  of  the  cortex  is  firm, 
dense,  and  translucent  There  may  be  slight  thickening  and  adhesion 
of  the  capsule.  Small  cysts  are  sometimes  met  with  in  this  form  of 
disease,  but  not  nearly  so  frequently  as  in  the  granular  contracted 
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vessels,  or  along  the  lines  of  the  intertubular  capillaries.  Bowmu^ 
capsule  is  swollen  and  hyaline,  though  in  the  later  stages  it  u; 
become  laminated.  Within  the  capsule  there  seems  to  be  an  inaeue 
first  in  size  and  then  in  number  of  the  flattened  cells  lining  it,  ud 
within  this  again  there  is  proliferation  of  the  connective  tissue  cdk 
supporting  the  capillaries.  In  consequence  of  these  changes,  and  cf 
the  partial  organisation  of  the  young  cells,  the  glomerular  tuft  affected 
may  become  much  smaller  and  atrophied.  The  tubules  near  tbe 
Malpighian  bodies  are  atrophied  or  compressed,  the  cpitbeliuin  ii 
flattened,  whilst,  as  seen  under  the  low  power,  there  is  in  some  d 


Fig.  64. — Post-scuUtini]  Dq>hrilis ;  death  at  about  (he  uxth  wedL 
Stained  with  picro-oumine.     (  x  360.) 
a.a.  Aflerent  arteriole,  surrounded  at  its  point  of  entnuce  to  the 

ElomcraluE  by  ■  lai^e  number  of  leucocytes. 
g.c.   Thickened  Howman's  capsule,  the  endolhehoid  cdU  proli- 

fcralil^  npidly,  and  forming  a  distinct  lining  to  [he  thick' 

ened  and  laminated  capsule. 
€.t.    Nuclei  of  connective  tissue,  supporting  glomerular  capillaries, 

greatly  increased  in  number. 
Around  the  glomerulus  are  sections  of  tubules,  sunounded  bf 

leucocytes,  Ac 

the  straight  and  in  some  of  the  convoluted  tubules  an  accumulatiw 
of  catarrhal  cells,  forming  the  so-called  fatty  and  granular  cuts. 
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Along  with  the  above  conditions  there  is  irequently  simple  catarrh 
in  the  straight  collecting  tubules.  In  this  fonn  the  atrophy  of  the 
superficial  cortex  is  said  to  be  due  to  the  obstruction  of  the  arterial 
system.     {See  condition  of  the  vessels,  g  169,  p,  109). 

There  is  a  form  of  acute  interstitial  nephritis  met  with  at  about 
the  Nxth  week,  in  which  the  naked  eye  appearances  are  very  similar 
to  those  seen  in  the  second  stage  of  parencfaytnatous  nephritis.  The 
microscope  reveals  an  extremely  diffuse  form  of  acute  interstitial 
and  glomerular  nephritis.  The  Malpighian  bodies  are  affected  as  in 
the  previous  condition,  but  the  whole  of  them  are  affected,  whilst 
between  the  convoluted  tubules  there  is  an  extraordinary  increase 
in  the  amount  of  young  cellular  connective  tissue.  In  consequence 
of  this  the  tubules  are  atrophied  and  widely  separated,  and  the 
epithelium  lining  them  is  in  a  state  of  catarrh.  Fatty  casts  may  be 
seen  in  both  convoluted  and  straight  tubules. 

The  more  chronic  forms  of  scarlatinal  nephritis,  occurring  from  six 
months  to  a  year  after  the  fever,  are  so  like  the  followii^;,  that  it  is 
unnecessary  to  give  a  separate  description,  if  the  observer  bear  in 
mind  that  in  the  scarlatinal  forms  the  glomerular  changes,  and  the 
cbanges  along  the  line  of  the  interlobular  vessels,  predominate,  whibt 
in  the  other  forms  the  interstitial  changes  are  usually  more  "diffuse." 

Subacute  Interstitial  Nephritis, 
Or  the  Lar^  Pale,  Smooth  Kidn^  following  Aaitt  Br^hfs  Disease. 
171.  From  the  description  given  of  the  second  stage  of  acute 
parenchymatous  nephritis,  the  student  will  be  quite  prepared  to 
meet  with  con»derable  increase  in  the  amount  of  connective  tissue, 
especially  between  the  convoluted  tubules,  at  a  still  later  period  of 
the  disease.  The  naked  eye  appearances  in  subacute  interstitial 
nephritis  are  characteristic  The  organ  is  usually  slightly  enlarged, 
and  is  firmer  than  normal.  The  surface  is  pale  with  yellow  mottlings, 
the  cortex  is  seldom  thickened,  and  is  usually  atrophied,  the  Malpi- 
ghian bodies  are  not  prominent,  and  the  tissue  of  the  cortex  is  firm, 
dense,  and  translucent  There  may  be  slight  thickening  and  adhesion 
of  the  capsule.  Small  cysts  are  sometimes  met  with  in  this  form  of 
,  but  not  nearly  so  frequently  as  in  the  granular  contracted 
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kidney.  There  is  some  coDgestion  of  the  veme  stellate,  and  also  at 
the  bases  of  the  pyramids. 

In  the  boundary  layer  the  arteries  have  rigid  and  thickened  walls, 
and  always  renaain  patent  and  prominent 

Harden  in  Miillei's  fluid  (§  55,  p.  44),  make  sections  (g  70,  p.  50), 
stain  one  in  picro-carmine  (§  77,  p.  55),  and  a  second  in  logwood 
(S  78,  p-  59)-  Examine  a  section  under  the  low  power  (  x  50).  The 
Malpighian  4)odies  have  the  normal  arrangement,  but  tbey  are  uoda- 
going  very  important  changes.  These  changes  will  be  more  readily 
understood  if  a  general  description  of  the  appearances  of  the  cmtec 
is  first  given. 

Commence  the  examination  in  the  boundary  layer,  and  notice  thai 
along  the  lines  of  the  interlobular  arteries  there  are  wedge-shaped 
masses  of  solid  looking  tissue,  the  base  of  the  wedge  being  directed 
towards  the  medulla.  Dipping  down  from  the  surface  is  a  similar 
wedge,  the  base  being  situated  at  the  cortical  surface,  the  apex  nmning 
down  to  meet  the  apex  of  the  other  pyramidal  mass.  Betweoi  the 
masses  of  more  solid  looking  tissue  are  oval  patches  of  ccmparativel)' 
normal  and  open  kidney  tissue.  The  open  tissue  is  situated  midway 
between  the  interlobular  arteries,  and  consequently  is  composed  of 
sections  of  straight  tubules  in  the  centre,  and  of  convoluted  tubules  at 
the  margin.  The  convoluted  tubules,  especially  near  the  margin  of 
the  denser  tissue,  are  considerably  dilated.  In  the  denser  mass  ate 
small  openings  lined  with  flattened  fatty  ceUs,  which  appear  to  be 
atrophied ;  these  are  sections  of  compressed  and  atrophied  convoluted 
tubules.  Arranged  fairly  regularly  along  each  side  of  the  interlobular 
arteries  are  the  Malpighian  bodies,  in  some  of  which  very  decided 
changes  have  taken  place,  whilst  others  are  apparently  healthy.  The 
healthy  Malpighian  bodies'are  almost  invariably  situated  in  the  part  of 
the  kidney  tissue  which  otherwise  appears  normal,  Le.,  in  the  more 
open  tissue.  The  Malpighian  bodies  which  are  situated  between  the 
open  and  denser  tissue,  or  which  are  in  the  margin  of  the  denser 
mass,  are  very  frequently  somewhat  increased  in  size  owing  to  dis- 
tention of  the  capsule  along  with  an  increase  of  the  connective  tissue 
in  the  tuft.  Further  in  the  denser  wedge-shaped  mass  the  Malpighian 
bodies  are  usually  much  diminished  in  size,  and  are  more  dosd)' 
packed  together.     On  a  more  minute  examination  of  one  of  these, 
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Bowman's  capsule  is  seen  to  be  very  much  thickened  and  fibroid, 
and  the  glomerular  tuft  in  many  cases  cannot  be  discerned  at  all,  or 
only  as  a  small  knot  of  fibrous  tissue.  Between  the  atrophied  tubules 
and  the  altered  Malpighian  bodies  there  is  an  enormous  amount  of 
small  round-celled  tissue,  which  in  this  case  does  not  seem  to  affect 
the  Malpighian  bodies  specially,  but  is  distributed  almost  equally 
throughout  the  tissue  along  the  lines  of  the  interlobular  and  inter- 
tubular  vessels.  The  small-celled  material,  as  will  be  seen  later,  is 
probably  young  connective  tissue,  which  tends  to  become  organised, 
and  it  is  this  tissue  which  gives  the  solidity  to  the  wedge-shaped 


%•^.^ 


Fic  65. — Section  oT  ■  couple  of  fibroid  Malpighua  bodia  bom  ■ 
cue  of  aqbacuic  intersiiiiat  nephrilis.  Section  luined  with  picro- 
canniae  and  monnled  in  Fimnt'i  lolutioa.    (  k  Joa) 

B.M.  Thickened  Bowman's  optule,  laminaied  and  Gbtow. 

/i.      Cenlnl  flbrotu  knot,  which  is  >!]  thai  is  left  to  represent  the 

cipilUry  toft. 
o^.      Poiiit  of  enlTance  of  aflerent  arteriole. 
aJ.       Atrophied  tubnle,  one  of  which  at  1.1.  eooUint  ■  Out  rapidly 

boconuDg  colloid. 
cJ,        Per^omerolar  new  fbtmalion,  liisue  becomii^  librout    At 
certain  points  the  tabula  aie  not  h>  mnch  atrophied,  and 
the  epilheliiuD  is  mate  nalur^  in  appearaocc- 

masses.     In  the  boundary  layer  the  larger  branches  of  vessels  have 
thickened  walls,  and  even  under  this  power  the  thickening  appears  to 
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be  throughout  the  whole  three  coats.  In  consequence  of  this  the 
lumen  of  each  vessel  is  somewhat  narrowed. 

Examine  under  the  high  power  ( x  300),  and  observe  first  the 
condition  of  the  Malpighian  bodies.  Within  the  capsule  are  found  a 
number  of  layers  of  fibrous  tissue,  and  within  these  layers  are  numeratu 
cells.  At  other  points  the  fibrous  tissue  may  be  absent,  and  there  is 
simply  the  thickened  layer  of  cells  lining  the  capsule.  Or,  again,  the 
thickening  of  the  capsule  may  be  exceedingly  irregular.  As  already 
seen,  the  thickening  may  be  due  to  a  growth  by  multiplication  of  the 
layers  -of  flattened  cells  within  the  capsule ;  or  proliferation  of  the 
connective  tissue  cells  around  Bowman's  capsule  may  give  rise  to  a 
thickfeningof  the  "adventitia"  of  the  Malpighian  body.  The  peri- 
glomerular  infiltration  is  well  marked,  and  there  is  also  a  rapid  prolifa- 
ation  of  the  connective  tissue  corpuscles,  whicli  support  and  invest  the 
glomerular  capillaries.  This  may  be  so  great,  and  the  organisation  of 
this  tissue  may  be  so  far  advanced,  that  the  capillaries  are  atrophied 
by  pressure,  and  nothing  but  a  firm  fibrous  knot  remains,  around 
which  the  capsule  may  be  firmly  contracted,  or  the  knot  may  be 
situated  at  one  side  of  the  capsule,  which  is  then  distended  to  form  a 
small  cyst  filled  with  colloid  or  watery  material 

Changes  in  and  around  the  Tubuks. — The  epithelium,  though  pro- 
liferating rapidly  in  the  earlier  stages  of  the  disease,  and  forming 
irregular  cells,  does  not  desquamate ;  for  in  carefully  hardened  sections 
a  distinct  epithelial  layer  is  always  present,  which  at  first  may  be 
somewhat  irregular  in  shape  and  size,  but  which,  later  in  the  cotnse 
of  the  disease,  becomes  extremely  flattened.  Numerous  fatty  and 
colloid  casts  are  found  in  the  various  parts  of  the  convoluted  and 
straight  tubules. 

Along  the  lines  of  the  capillaries,  and  between  them  and  the  base- 
ment membrane  of  the  tubules,  numerous  branching  corpuscles  are 
seen.  These  are  the  more  fully  developed  connective  tissue 
cells,  of  which  so  many  ha^'e  been  seen  in  an  imdeveloped  cottdition 
around  the  Malpighian  bodies  and  the  atrophied  tubules ;  they  form 
a  firm  fibriltated  connective  tissue.  Secondary  to  this  fibrous  tissue 
formation  the  capillaries  become  atrophied,  though  some  of  the  inter- 
tubular  vesseb  still  remain  patent 

Changes  in  the  Arteries  and  Arterioles.  —The  inner  coat  within  the 
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internal  elastic  latnioa  is  freqaentl]r  thickened  (See  Endarteritis 
Obliterans,  g  155,  p.  173.) 

The  muscular  coat  is  hypertrophied,  and  along  with  the  hyper- 
trophy there  is  frequently  an  increase  in  the  number  of  connective 
tissue  nuclei  in  the  media,  though  this  seems  to  be  a  very  variable 
condition. 

As  already  noticed,  there  is  a  general  increase  in  the  interstitial 
connective  tissue ;  and  the  tunica  adventitia  of  the  arteries,  which  is 
really  a  part  of,  or  is  directly  continuous  with,  the  interstitial  tissue, 
takes  pan  in  the  general  thickening. 

It  is  held,  with  a  considerable  show  of  reason,  by  some  authorities 
that  this  form  of  interstitial  nephritis  is  but  an  early  stage  of  the 
granular  contracted  kidney.  As  this  seems  to  be  especially  the  case 
as  regards  the  large  granular  kidney,  it  will  not  be  necessary  to  say 
anything  of  that  form  beyond  referring  to  the  diminution  in  size  of 
the  organ,  especially  of  the  superficial  cortex,  the  granular  surface,  the 
thickening,  lamination,  and  adhesion  of  the  capsule,  and  the  more 
advanced  glomerular,  vascular,  and  interstitial  changes,  and  the  more 
numerous  casts. 

Chronic  Interstitial  Nephritis. 

17i  "  Granular  Contracted  "  Kidney,  "  Ciirfaosis  "  of  the  Kidney, 
"Small  Red"  Kidney,  "Gouty"  Kidney. 

Nakai  Pfe  apptaranas  oj  the  small  or  typical  farm. — The  kidney  is 
very  much  diminished  in  size ;  it  is  tough,  and  feeb  like  leather,  and 
has  been  compared  to  a  piece  of  thick  moist  leather.  The  capsule 
is  thickened,  opaque,  and  laminated,  and  is  firmly  adherent  to  the 
subjacent  tissue,  so  that  it  comes  away  in  layers,  leaving  shreds 
adherent  to  the  cortex,  or  else  bringing  away  with  it  fragments  of  the 
parenchyma.  It  leaves  an  extremely  granular  surface,  which  feels 
hke  a  piece  of  moist  morocco  or  shagreen,  the  granules  being  small, 
and  (airly  regular  in  size,  each  corresponding  to  a  lobule,  and  pale ; 
the  fbssse  around  them  are  usually  injected,  and  much  redder  in 
colour  than  the  elevated  patches.  Over  the  surface  of  the  kidney  are 
deeper  and  more  irregular  sulci,  which  divide  the  kidney  into  areas, 
■onetimes  corresponding  accurately  to  the  outlines  of  the  lobes  of 
wbid)  the  organ  is  made  up,  but  this  is  by  no  mearu  a  constant  con- 
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dition.  In  the  cortex  numerous  cysts  are  found,  varying  very  greuly 
in  size,  from  almost  microscopic  cavities  to  others  as  large  as  a 
walnut,  or  even  larger,  and  small  brick  red  or  yellow  points  are  also 
seen  scattered  over  the  sur&ce. 

On  section  the  cortex  is  found  to  be  most  markedly  contracted, 
and  may  be  only  a  sixth  of  the  normal  thickness,  the  thinning  being 
most  marked  at  the  bases  of  the  pyramids ;  it  is  tough  and  leatbetr. 
The  edge  of  the  cut  sur&ice  is  sharply  marked,  but  uneven,  ibe 
elevations  corresponding  to  the  granules  already  described.  The 
colour  of  this  section  varies  very  greatly,  but  in  a  very  large  pro- 
portion of  cases  it  is  of  a  brick  red  colour,  and  is  not  specially 
ansmic  Here,  too,  small  cysts  are  seen,  most  of  them  filled  widi  a 
yellow  gelatinous  material,  and  brick  red  or  yellow  lines  are  scatterol 
at  irregular  intervals  over  the  surface  of  the  cortex,  similar  straiglii 
lines  appearing  in  the  medulla.  These  are  accumulations  of  urates  in 
the  tubules.  In  this  section,  notice  further  that  the  parallel  radiaiii^ 
lines  composed  of  the  straight  tubules  and  double  rows  of  Malpigfaian 
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Fic.  66. — Part  of  cortci  of  granular  conlracled  kidueji.    buined 
with  picro-cannine.    ( x  40.) 

t.c.     Thickened  capsule,  laminated  and  adherent. 

v!.p.    Wedge-shaped  patch,  composed  of  ainmhied  tubules  I*.*.) 

and  Rbroid  Molpighian  bodies  i.M.B\ 
t.l.     Ovoid  patch  of  open  tissue  composed  of  dilated  convoluted 

tubules,  from  which  most  of  the  epithelium  haa  bllen  ooL 
C.B,  Enlaigcd    Malp^hiui    body,  forming  earlj    >tage   of  cyU, 

situated  at  the  margin  of  the  more  solid  pKtch. 
hJ.     Comparatively  healthy  tubule*. 

bodies  are  either  altogether  obliterated,  w  they  are  tortuous  and 

irregular,  and  that  the  interlobular  arteries  are  tortuous  and  thickeool. 
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This  in^ulaiity  is  extremely  chatacleristic  of  the  granular  contracted 
kidney,  and  even  in  the  early  stages  of  the  disease,  when  no  other 
naked  eye  sign  of  the  atrophy  is  apparent,  this  is  quite  sufficient  to 
indicate  its  presence.  The  large  branches  of  the  renal  aiteiy  appear 
rigid  and  atheromatous,  those  in  the  boundary  layer  have  their  walls 
thickened,  and  the  lumen  veiy  patent,  so  that  they  stand  out  much 
roore  i^ominently  than  in  the  normal  kidney.  Passing  to  the  inter- 
pyramidal  cortex,  this  is  found  to  be  pale,  frequently  swollen,  and 
atrophied  only  in  the  very  late  stages  of  the  disease.  The  medullary 
pyramids  are  usually  somewhat  atrophied,  but  present  no  marked  naked 
eye  changes.  In  the  pelvis  there  is  frequently  more  fat  than  usual 
around  the  calyces,  to  which  the  fat  along  with  the  capsule  is  adherent. 

Harden  in  Miiller's  fluid  {%  55,  p.  44),  make. sections  (g  70,  p.  50), 
stain  one  in  picro-carmine  (§  77,  p.  55),  and  a  second  in  l<%wood 
(§  78.  P-  59)- 

F.xamine  under  a  low  power  ( x  30),  and  notice  that  the  free  cortical 
surface  is  very  irr^ular,  from  elevations  and  depressions  corresponding 
to  the  granules ;  also  that  the  capsule  is  thickened,  iinnty  adherent 
to  the  wedge-shaped  patches  beneath,  laminated  and  stained  pink 
with  picro-carmine.  Rurmii^  from  the  depressions  down  along  the 
lines  of  the  interiobular  arteries  are  wedge-shaped  patches  of  dense 
granular  looking  tissue,  the  base  of  the  wedge  situated  towards  the 
cortical  surface.  Between  these  dense  masses  are  patches  more  or 
less  oval,  which  are  evidently  composed,  as  in  the  case  of  nib- 
acute  mterstitial  nephritis,  of  sections  of  the  straight  and  some  of  the 
convoluted  tubules,  either  normal  in  size  or  greatly  distended.  It 
will  be  sufficient  to  describe  one  of  these  dense  patches  and  one  of 
the  open  networks  along  with  the  vessels  in  the  boundary  layer. 
Commencing  at  the  centre  of  tht:  patch,  and  working  outwards,  it  will 
be  noted  that  the  centre  is  occupied  by  the  interlobular  artery,  which 
is  scHTtewhat  thickened  and  tortuous.  Around  this  the  Malpighian 
bodies  appear  to  be  massed  closely  and  much  more  irregularly  than 
in  the  nornul  condition.  The  Mali>ighian  bodies  nearer  the  surface 
of  the  kidney  and  nearer  the  interlobular  vcsm:1  are  represented  by  a 
yellowish  dot  only,  whilst  those  situatL-d  nearer  the  margin  of  the 
dense  maas  are  suiroanded  by  thickened  cai>sulcs,  and  may  be  smaller 
than  rtormal,  or  the  atrophied  tuft  of  vessels  may  be  seen  contained 
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within  a  large  cyst :  the  cyst  in  this  case  is  fonned  of  the  distended 
and  thickened  Bowman's  capsule.  In  the  centre  of  small  rounded 
masses  of  granular  material,  as  seen  under  this  power,  are  some  tci> 
minute  openings ;  the  granular  material  in  which  they  are  atuated  is 
not  quite  so  opaque  as  that  of  the  surrounding  tissue.  These  are  iIk 
atrophied  convoluted  tubules  which  are  Uned  with  flattened  epidielial 
cells.  The  tubules  in  the  open  network  are  also,  in  some  instances, 
distended  and  lined  with  flattened  epidietial  cells.  The  irr^ulanty 
and  tortuosity  of  the  medullary  rays  as  they  pass  to  the  surface  are  in 
great  measure  due  to  the  unequal  dilatation  of  some  of  these  tubes,  (rf 
course  along  with  the  contractions  which  take  place  in  the  fibroid  patch. 
Examine  under  the  high  power  ( x  300).  The  thickened  c^mle 
has  a  peculiar  hyaline  appearance  under  this  power.  The  dense 
patch  is  composed  prindpaUy  of  atrophied  tubules  and  Malpighian 
bodies.  Between  these,  however,  there  is  a  slight  increase  of  inflam- 
matory connective  tissue.  This  inflammatory  tissue,  in  certain  fonns, 
appears  to  follow  the  atrophy  of  the  tubules ;  but  in  others  the  fvo- 
cess  is  similar  to  the  subacute  interstitial  change,  though  of  a  moie 
chronic  nature.  It  is  frequendy  exceedingly  cellular  at  almost 
granular  in  appearance,  even  under  the  high  power,  and  very  bttle 
flilly  formed  fibrous  tissue  is  observable.  In  the  mass  of  tissue  the 
intertubular  capillaries  are  frequently  obliterated  at  points,  but  to 
make  up  for  this,  there  is  an  accession  of  small  branches  from  the 
capsule ;  these  run  into  the  mass  at  the  most  retraaed  parts,  and 
appear  to  communicate  with  the  terminal  branches  of  the  interlobular 
arteries.  The  Malpighian  bodies,  as  already  seen,  present  three 
distinct  forms : — (1.)  the  pink  ring  composed  of  fibrous  concentric 
laminse,  in  the  centre  of  which  is  the  yellow  atrophied  knot  of  capil- 
laries ;  (a.)  the  enormously  thickened  and  fibrous  capsule,  with  the 
capillary  vessels  of  the  tuft  still  patent ;  and  (3-)  the  thickened  and 
distended  capsule,  with  the  capillary  tuft  lying  within,  but  only  partly 
filling  iL  The  method  of  formation  of  the  thickened  capsule  has 
already  been  referred  to. — (See  Subacute  Interstitial  Nephritis,  g  171, 
p.  316.)  The  tubules  found  in  the  dense  mass  are  in  various  stages 
of  atrophy.  The  lumen  is  small,  the  epitheUum  is  flattened  or  itrc- 
gular,  and  is  undergoing  fatty  degeneration,  whilst  numerous  colloid 
casts  (stained  yellow  with  picro^armine)  are  seen  in  them.    The 
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when  their  function  is  lost,  and  a  cyst  is  left  These  may  be  filled 
with  watery  material,  or  with  colloid  material,  derived  from  the 
degeneratii^;  epithelial  cells. 

(a.)  Simple  cysts  in  the  tubules,  fonned  in  the  same  manner. 

(3,)  Rows  of  cysts  where  the  convoluted  or  straight  tubules  become 
irregular,  varicose,  and  tortuous,  forming  a  chain  of  small  cysts. 
They  occur  especially  in  the  granular  contracted  form  of  kidney,  and 
in  the  tubules  which  are  situated  near  the  margin  of  the  wedge-shaped 
mass,  where  the  convoluted  tubule  is  alternately  outside  and  within 
the  granular  patcK  Colloid  plugs  are  formed  at  cert^  points, 
usually  where  there  is  already  slight  constriction  from  the  pressure  of 
fibrous  bands ;  above  this  point  there  are  other  slight  constrictitns, 
and  as  the  tube  becomes  distended  it  becomes  so  unequally,  especially 
where  it  lies  outside  the  solid  area,  and  a  row  of  cysts  is  formed,  the 
dilatations  and  constrictions  alternating. 

For  cysts  to  increase  in  size  there  must  be  two  factors  at  woric. — 
(i.)  the  watery  secretion  must  be  going  on  above  the  constricted  point; 
and  (3.)  epithelium  must  be  growing,  must  be  shed,  and  then,  under- 
going degeneration,  must  be  washed  by  the  urine  until  it  eventually 
forms  colloid  material. 

The  contents  of  these  cysts  may  be — 
(r.)  Serum,  or  the  watery  part  of  the  blood  with  the  salts.    This 

occurs  most  commonly, 
(a.)  Colloid ;  a  gelatinous,  homogeneous  material,  derived  from 

the  degeneration  of  epithelium. 
(3.)  Urinous  salts  or  urates,  which  are  by  no  means  uncommonl; 
met  with. 

Cysts  are  most  frequently  found  in  the  granular  contracted  kidney> 
and  in  the  various  forms  of  interstitial  nephritis. 

Primary  Cysts. — These  are  found  in  the  so-called  cystic  degenera- 
rion  proper.  There  are  two  forms — the  congenital,  and  that  which 
occurs  during  adult  life. 

In  the  first  form,  which  occurs  during  foetal  Ufe,  the  kidney  may 
be  enormously  increased  in  size,  or  it  may  be  smaller  than  nonnat- 
Both  organs  are  affected.  The  cysts,  which  form  the  greater  part  of 
the  organ,  are  probably  distended  tubules  and  glomeruli,  the  secre- 
tions of  which  cannot  escape,  owing  to  constriction  of  the  afferent 
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tabes  in  the  atrophied  papillae.    These  cysts,  unlike  the  following 
fonn,  contain  urinary  fluid  and  salts. 

The  second  fomn  is  very  frequently  unsuspected  during  life,  and 
usually  gives  rise  to  no  symptoms  until  late  in  life.  Both  kidneys  are 
enlarged,  and  are  converted  into  masses  of  cysts,  which  vary  very 
much  in  size,  from  that  of  a  millet  seed  up  to  tvo-thirds  of  an  inch, 
or  even  more.  They  are  filled  with  a  fluid  containing  albumen  and 
blood  pigment  in  various  stages  of  alteration,  so  that  they  present  all 
shades  of  colour,  from  yellow,  through  green  and  blue,  up  to  purple. 
Cholesterin  crystals  arc  also  met  with,  and  in  rare  cases,  oxalate  of 
lime  and  leucin — rarely  any  urinary  salts.  The  fibrous  cyst  walb 
"are  partially  lined  with  flattened  polygonal  cells."  It  is  quite 
possible  that  this  may  be  the  slowly  growing  or  fully  developed 
congenital  form,  but  as  yet  little  is  known  of  the  development  of 
either  of  the  two  forms  of  cystic  degeneration. 

Tube  Casts. 

174.  In  the  descriptions  of  the  diseases  of  the  kidneys,  various 
forms  of  casts  have  already  been  casually  mentioned,  but  it  may  be 
convenient  to  consider  these  intratubulai  formations  more  syste- 
matically. 

They  may  be  divided  into  casts  derived  from  (i.)  hsemorrhages 
into  the  glomeruli  or  tubules;  (a.)  altered  epithelium;  (3.)  urinary 
secretions ;  (4.)  other  materials  not  normally  found  in  the  tubules. 

(r.)  Coiti  derived  from  Blood. — Under  the  first  form  come  the 
various  ^/iW  (^oj/r  which  are  met  with  in  acute  nephritis,  especially 
the  scarlatinal  form,  in  chronic  venous  congestion,  or  in  acute  con- 
gestion of  the  kidney.  In  the  acute  diseases  they  are  most  frequently 
composed  of  but  slightly  altered  red  blood  corpuscles,  and  are 
especially  met  with  in  the  first  part  of  the  convoluted  tubule.  In 
the  more  chronic  forms  of  disease  they  may  be  met  with  in  this  posi- 
tion, but  they  are  also  seen  as  pigment  casts  in  the  lower  parts  of  the 
tnbulcs,  where  they  may  be  golden  brown  in  colour,  and  arc  com- 
posed of  hsematoidin  crystals  or  granules,  or,  in  the  straight  tubules, 
of  extremely  black  material,  or  melanin.  In  either  case  they  are 
derived  from  blood  pigment. 
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Hyaiint  Jibrineus  casts  occur,  especially  in  acute  bflammatory  cor- 
ditions,  but  they  may  be  met  with  in  health.  They  are  usually  seen 
in  the  looped  and  collecting  tubules  as  delicate  homogeneous  casts, 
filling  a  considerable  length  of  the  tube.  They  are  extremely  difficult 
to  recognise  in  an  unstained  specimen,  but  may  be  seen  as  -mj 
delicately  stoned  homogeneous  masses  in  carmine  or  logwood  stained 
sections.    They  form  the  basis  of  a  great  number  of  other  casts. 

(3.)  Casts  derived  from  Eptiheiium. — The  most  common  cast  oS 
this  form  ^  the  eolloid  cast,  a  homogeneous,  yellowish,  translucent 
mass,  found  especially  in  the  lower  parts  of  the  convoluted  tubules  in 
almost  all  cases  of  kidney  disease  where  there  are  marked  epithelial 
changes,  as  in  waxy  kidney,  and  in  subacute  and  chronic  interstitial 
nephritis.  In  some  cases  the  casts  present  the  dim  outlines  of  the 
cells  of  which  they  are  composed,  but  most  frequeotly  they  appear 
to  be  composed  simply  of  a  glue-like  material,  which  gives  a  yellow 
reaction  with  picro<aimine,  a  brown  reaction  with  iodine,  but  a 
bluer  purple  with  methylaniline  violet  than  is  given  with  "waxy" 
material  They  stain  deeply  with  other  reagents  They  are  usually 
surrounded  by  a  layer  of  flattened  epithelial  cells,  which  appear  to 
proliferate  and  add  layer  after  layer  of  degenerated  cells  to  the 
snr^ice;  consequently,  the  cast  in  some  cases  may  present  Eaint 
traces  of  lamination. 

Granular  easts. — Met  with  in  the  convoluted  tubules  in  inflamma- 
tory conditions,  or  where  marked  atrophic  changes  are  taking  place 
in  the  epithelium.  They  are  composed  of  a  hyaline  cratre,  with 
granular  protoplasmic  material  around,  and  are  la^er  than  the 
ordinary  hyaline  cast 

Fatty  or  oily  casts  are  hyaUne  casts  around  which  are  fatty  or 
albuminoid  globules.     (Not  always  faxty.) 

EpUheiial  casts  are  usually  found  in  the  looped  and  straight  tubules 
when  these  are  in  a  condition  of  acute  catarrh.  Each  has  a  hyafioe 
basis,  and  is  covered  with  a  number  of  cells,  derived  either  from  the 
epithelium  of  the  straight  tubules  or  from  exuded  leucocytes.  Only 
those  casts  which  are  formed  in  the  looped  or  straight  collecting  or 
excretoiy  tubules  come  unchanged  to  the  urine,  but  similar  casts  may 
be  found  in  the  upper  parts  of  the  tubules  in  secrions  of  the  Iddney. 

(3.)  Casts  formed  from  Urinary  Salts,  &'c. — As  seen  in  the  case  of 
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he  granular  conuacted  kidney,  crystals  of  acid  urate  of  soda  accumu- 
late in  the  tubules  V)f  all  the  r^ons  of  the  kidney,  giving  rise  to  the 
yellow  patches  mentioned  under  that  disease. 

Similar  deposits  of  uric  acid  or  urate  of  ammonia  are  frequently 
met  with  in  the  excretory  tubes  near  the  apices  of  the  papilUe,  in 
children  who  die  within  fiom  two  to  fourteen  days  after  birth,  as 
"yellowish  or  brick  red  lines,"  running  from  the  apices  for  some 
distance  towards  the  bases  of  the  pyramids. 

(4.)  Casts  af/ore^n  materia/. — Bilirubin  easts  are  dark  granular  casts, 
occurring  chiefly  in  the  straight  tubules  during  the  course  of  long-con- 
tinued jaundice.     They  are  probably  closely  allied  to  blood  casts. 

Calcareous  casts  are  met  with  in  the  straight  tubules  in  aged  people, 
and  in  cases  of  osteomalacia,  where  there  Is  a  rapid  absorption  of 
the  calcareous  salts  from  bone.  These  salts  are  deposited  as  white 
masses  in  the  excretory  tubules  near  the  apices  of  the  papilUe.  "  They 
consist  of  dark,  strongly  refractile  globules  or  nodular  masses,  which 
join  together  to  form  nodular  rods."  In  a  second  form  there  is  ^'an 
'  albuminoid  basis,  infiltrated  with  carbonate  of  lime."  TheSe  stain 
deeply,  but  irregularly.  On  the  addition  of  a  weak  acid  they  dis- 
appear, and  carbon  dioxide  is  given  off.  They  are  composed  princi- 
pally of  carbonate  of  lime. 

Tubercle  of  the  Kidney, 

175.  This  occurs  as  one  of  two  forms: — (i.)  Disseminated  or 
miliary  tuberculosis ;  or  (i.)  Tubercular  pyelo-nephritis. 

(i.)  The  disseminated  form  occurs  most  frequently  as  part  of  a 
general  tubeicuk>sis ;  in  which  case  its  affection  of  the  kidney  is,  as  a 
rule,  late,  and  of  comparatively  Uttle  importance. 

Naked  eye  characters. — The  organ  is  not  enlarged  or  markedly 
altered  in  any  way.  On  stripping  off  the  capsule  and  examining  the 
cortical  surface,  small  grey  granulations,  about  the  size  of  a  millet 
seed,  are  seen  projecting,  very  slightly,  above  the  surface.  On 
section  these  grey  granulations  are  wedge-shaped,  and  extend  down 
into  the  cortex  for  some  distance  along  the  Une  of  the  interlobular 
artery.  Similar  masses  may  be  more  deeply  situated  in  the  cortex, 
where  they  assume  an  elongated  or  oval  form ;  and  deeper  still  in  the 
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boundary  layer  they  are  rounded.  Nodules  (fibromas)  similar  in 
appearance,  but  more  translucent,  are  frequently  found  in  the  centre 
of  the  pyramids ;  but  these  are  much  firmer,  and,  on  microscopic 
examination,  are  found  to  be  composed  of  fibrous  tissue.  The  small 
tubercle  nodules  are  usually  opaque,  have  a  yellowish  centre,  and  are 
rarely  found  in  the  medulla.  Put  some  of  this  tissue  aside  to  harden 
in  absolute  alcohol  (§  53,  p.  44) ;  and  a  second  piece  to  harden  in 
Miiller's  fluid  (§  55,  p.  44) ;  make  sections  (§  70,  p.  50) ;  and  stain 
one  in  picro-cannine  >§,  77,  p.  55);  mount  in  Farrant's  solution 
(S  106,  p.  77). 

Examine  under  a  low  power  (  *  50).  It  is  at  once  seen  that  the 
tubercular  process  is  going  on  around  the  interlobular  arteries.  Each 
of  the  small  opaque  looking  nodules  is  made  up  of  several  tubercle 
follicles,  and  around  the  nodules  are  evidences  of  an  interstitial 
inflammation.  The  true  tubercular  structure  can  rarely  be  made  out, 
as  in  this  organ  caseation  takes  place  at  a  very  early  stage  of  the 
process.  Under  this  power,  however,  the  cells — of  which  the  young 
non-caseated  tubercle  follicles  (when  present)  are  composed — may  be 
seen  to  differ  very  considerably  in  size  and  structure.  In  the  centre 
are  numerous  so-called  endothelioid  cells  of  irregular  shape,  eadi 
containing  several  nuclei,  and  frequently  lying  on  extremely  delicate 
filaments  of  pink  tissue.  Around  are  numerous  smaller  cells,  between 
which  the  pink  fibrillated  tissue  is  distinctly  marked,  especially  at  the 
outer  part  of  the  follicle,  where  it  forms  a  kind  of  capsule.  Small  homo- 
geneous or  granular  yellow  patches  may  usually  be  seen  in  the  centre 
of  the  follicle — this  pointing  to  the  fact  that  caseation  is  here  com- 
mendng.  Or  the  caseation  may  commence  even  earlier,  when  nothing 
is  to  be  discerned  but  a  mass  of  small  rounded  cells,  with  here  and 
there  a  few  of  the  larger  endothelioid  cells  in  the  centre.  In  schdc 
few  cases  the  typical  giant  cell  formation  (see  Uver,  §  129,  p.  113) 
may  be  developed  before  caseation  sets  in ;  but  in  the  kidney  this 
is  comparatively  rarely  met  with.  The  softened  points  gradually  in- 
crease in  size,  until  several  of  them  run  together,  and  small  cavities 
are  formed ;  but  this  is  not  of  very  frequent  occurrence.  Notice 
especially  the  arrangement  of  the  tubercular  nodules  along  the  lines 
of  the  interlobular  arteries,  with  their  perivascular  lymphatic  sheaths. 

Under  the  high  power  ( x  300)  the  constituent  elements  of  the 
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tubercle  follicle  must  be  more  carefully  examined ;  the  endothelioid 
cells  of  various  shapes  and  sizes  with  several  nuclei ;  between  and 
supporting  these  cells  the  deUcate  fibrillar  tissue ;  and  at  the  peri- 
phery of  the  mass  the  small  round  cells  with  denser  pink  fibrous 
tissue  between  them.  If  there  is  a  true  giant  cell  system,  the  structure 
is  the  same  as  in  the  liver.  Note  carefully  that  these  tubercle  masses 
have  no  vascular  supply,  the  arteries  becoming  obstructed,  and  that 
the  caseation  takes  place  in  the  centre  of  the  nodule,  or  in  those 
follicles  which  are  furthest  removed  from  the  blood-vessels  at  the 
periphery  of  the  nodule. 

(2.)  Tubercular  Pyelo-Nephrilis — [synonyms,  "Genito- Urinary 
Phthisis,"  "Genito- Urinary  Tuberculosis,"  "Scrofulous"  or  "Strumous 
Pyelitis,"  "  Renal  Phthisis "  (not  a  good  term),  &c.] — is  usually 
associated  with  a  similar  condition  in  the  ureter,  the  trigone  of  the 
bladder,  vas  deferens,  vesicuke  seminales  (scrofulous  testicle).  Both 
kidneys  may  be  affected,  but  unequally. 

In  the  fully  developed  disease  the  kidney  is  very  much  enlarged 
and  lobed,  a  marked  depression  existing  between  each  projection ; 
the  projections  vary  in  diameter  from  three-quarters  of  an  inch  to  one 
and  a  quarter  inches.  The  capsule  may  strip  off  readily,  and  then 
leaves  a  pale  smooth  surface,  from  which  the  vense  stellate  stand  out 
prominently,  or  it  may  be  slightly  adherent.  On  cutting  into  the  ot^an 
each  of  the  nodules  is  found  to  coirespond  to  a  dilated — rounded 
or  irregular— cavity,  and  each  depression  to  a  kind  of  septum — the 
septum  corresponding  in  position  to  the  interpyramidal  cortex,  and 
the  cavities  being  situated  where  formerly  the  Malpighian'  pyramids 
were  placed.  The  cavity  contains  a  yellowish  or  purulent  looking 
fluid,  in  which  are  floating  caseous  masses.  The  walls  of  the  cavity 
arc  rough,  and  finely  nodulated  or  papillated,  or  are  ragged  looking ; 
they  are  lined  by  a  soft,  dirty  yellow  or  caseous  material,  which 
may  be  readily  removed  with  the  finger-nail  as  a  soft,  putty-like  mass. 
The  pelvis  of  the  kidney  is  lined  by  a  similar  material,  and  is  usually 
considerably  distended.  The  ureter,  too,  has  its  walls  thickened,  is 
blocked  up  with  the  same  caseous  stuff,  and  feels  like  a  hard  firm  cord. 

lu  the  earlier  stages  of  the  disease  small  yellow  caseous  nodules, 
with  small  cavities  in  the  centre,  are  situated  towards  the  bases  of  the 
pyramids,  and  then  extend  upwards  and  downwards  in  the  calyces 
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boundary  layer  they  are  rounded.  Nodules  (fibroinas)  dmilai  in 
appearance,  but  more  translucent,  are  frequently  found  in  the  centre 
of  the  pyramids ;  but  these  are  much  firmer,  and,  on  microscofHC 
examination,  are  found  to  be  composed  of  fibrous  tissue.  The  small 
tubercle  nodules  are  usually  opaque,  have  a  yellowish  centre,  and  an 
rarely  found  in  the  medulla.  Put  some  of  this  tissue  aside  to  hardoi 
in  absolute  alcohol  (§  53,  p.  44) ;  and  a  second  piece  to  harden  in 
Miiller's  fluid  (§  55,  p.  44);  make  sections  (§  70,  p.  50);  and  stain 
one  in  picro-carmine  (§  77,  p.  55);  mount  in  Fairant's  solution 
(§106,  p.  77). 

Examine  under  a  low  power  ( >:  50).  It  is  at  once  seen  that  the 
tubercular  process  is  going  on  around  the  interlobular  arteries.  Each 
of  the  small  opaque  looking  nodules  is  made  up  of  several  tuberde 
follicles,  and  around  the  nodules  are  evidences  of  an  interstitial 
inflammation.  The  true  tubercular  structure  can  tarely  be  made  out, 
as  in  this  organ  caseation  takes  place  at  a  very  early  stage  of  the 
process.  Under  this  power,  however,  the  cells — of  which  the  young 
non-caseated  tubercle  follicles  (when  present)  are  composed — maybe 
seen  to  differ  very  considerably  in  size  and  structure.  In  the  centre 
are  numerous  so-called  endotheliotd  cells  of  irregular  shape,  each 
containing  several  nuclei,  and  frequently  lying  on  extremely  delicate 
filaments  of  pink  tissue.  Around  are  numerous  smaller  cells,  between 
which  the  pink  fibrillaied  tissue  is  distinctly  marked,  especially  at  the 
outer  part  of  the  follicle,  where  it  forms  a  kind  of  capsule.  SmaU  homo- 
geneous or  granular  yellow  patches  may  usually  be  seen  in  the  centre 
of  the  follicle — this  pointing  to  the  fact  that  caseation  is  here  cooi- 
mencing.  Or  the  caseation  may  commence  even  earlier,  when  nothing 
is  to  be  discerned  but  a  mass  of  small  rounded  cells,  with  here  and 
there  a  few  of  the  larger  endotheiioid  cells  in  the  centre.  In  sonw 
few  cases  the  typical  giant  cell  formation  (see  Liver,  §  129,  p.  >zj) 
may  be  developed  before  caseation  sets  in ;  but  in  the  kidney  this 
is  comparatively  rarely  met  with.  The  softened  points  gradually  in- 
crease in  size,  until  several  of  them  run  together,  and  small  cavities 
are  formed ;  but  this  is  not  of  very  frequent  occurrence,  N«ice 
especially  the  arrangement  of  the  tubercular  nodules  along  the  lints 
of  the  interlobular  arteries,  with  their  perivascular  lymphatic  sheaths. 

Under  the  high  power  (  *.  300)  the  constituent  elements  of  (he 
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tubercle  follicle  must  be  more  carefully  examined ;  the  endothelioid 
cells  of  various  shapes  and  sizes  with  several  nuclei ;  between  and 
supporting  these  cells  the  delicate  fibrillar  tissue ;  and  at  the  peri- 
phery of  the  mass  the  small  round  cells  with  denset  pink  fibrous 
tissue  between  them.  If  there  is  a  true  giant  cell  system,  the  structure 
is  the  same  as  in  the  liver.  Note  carefully  that  these  tubercle  masses 
have  no  vascular  supply,  the  arteries  becoming  obstructed,  and  that 
the  caseation  takes  place  in  the  centre  of  the  nodule,  or  in  those 
follicles  which  are  furthest  removed  from  the  blood-vessels  at  the 
periphery  of  the  nodule. 

(a.)  Tubercular  Pyelo- Nephritis — [synonyms,  "  Genito  -  Urinary 
Phthisis,"  "Genito-Urinary  Tuberculosis,"  "  Scrofulous"  or  "  Strumous 
Pyeliris,"  "Renal  Phthisis"  (not  a  good  term),  &c]— is  usually 
associated  with  a  similar  condition  in  the  ureter,  the  trigone  of  the 
bladder,  vas  deferens,  vesicuhe  seminales  (scrofulous  testicle).  Both 
kidneys  may  be  affected,  but  unequally. 

In  the  ftiily  developed  disease  the  kidney  is  very  much  enlarged 
and  lobed,  a  marked  depression  existing  between  each  projection ; 
the  projections  vary  in  diameter  from  three-quarters  of  an  inch  to  one 
and  a  quarter  inches.  The  capsule  may  strip  off  readily,  and  then 
leaves  a  pale  smooth  surface,  from  which  the  veiue  stellatfe  stand  out 
prominently,  or  it  may  be  slightly  adherent.  On  cutting  into  the  organ 
each  of  the  nodules  is  found  to  correspond  to  a  dilated — rounded 
or  irregular— cavity,  and  each  depression  to  a  kind  of  septum — the 
septum  corresponding  in  position  to  the  interpyramidal  cortex,  and 
the  cavities  being  situated  where  formerly  the  Malpighian'  pyramids 
were  placed.  The  cavity  contains  a  yellowish  or  purulent  looking 
fluid,  in  which  are  floating  caseous  masses.  The  walls  of  the  cavity 
are  rough,  and  finely  nodulated  or  papillated,  or  are  n^ed  looking ; 
they  are  lined  by  a  soft,  dirty  yellow  or  caseous  material,  which 
may  be  readily  removed  with  the  finger-nail  as  a  soft,  putty-like  mass. 
The  pelvis  of  the  kidney  is  Mned  by  a  similar  material,  and  is  usually 
considerably  distended.  The  ureter,  too,  has  its  walls  thickened,  is 
blocked  up  with  the  same  caseous  stuff,  and  feels  like  a  hard  firm  cord. 

In  the  earlier  stages  of  the  disease  small  yellow  caseous  nodules, 
with  small  cavities  in  the  centre,  are  situated  towards  the  bases  of  the 
pyramids,  and  then  extend  upwards  and  downwards  in  the  calyces 
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and  in  the  pelvis  along  the  lines  of  the  lymphatics  in  the  anbroucoct 
tissue.  Ulceration  following  the  caseation  takes  place  along  the  Una 
already  mentioned.  Harden  a  piece  of  the  wall  of  cavity  in  absolutt 
alcohol  (§  53,  p.  44);  a  second  piece  in  Miiller's  fluid  (§  55,  p.  44); 
stain  a  section  in  picro^armine  {§  77,  p.  55);  and  examine  under 
low  ( X  50)  and  high  (  x  300)  powers.  The  caseous  material  is  stained 
yellow,  and  is  composed  of  a  mass  of  granular  debrii.  Beneath  this 
is  a  layer  of  tubercle  follicles,  which  appear  to  undergo  caseation  at  a 
very  early  period  of  development.  Giant  cells  are  rarely  met  with  in 
the  kidney;  but  if  a  piece  of  the  tubercular  testicle  from  the  same 
case  be  examined,  giant  cell  systems  are  exceedingly  numerous.  The 
origin  of  the  disease  is  as  yet  imperfectly  understood ;  but  it  appears 
to  be  more  than  probable  that  there  is  a  local  tubercular  process 
commencing  in  the  mucous  membrane,  followed  by  early  caseation 
and  rapid  ulceration;  after  which  the  process  may  spread,  either  by 
the  lymphatics  or  by  direct  infection.  It  is  possible,  however,  that 
catarrh  may  be  the  starting-point  of  the  disease,  and  that  this  process 
is  followed  by  a  tubercular  infection,  giving  rise  to  the  above  appear- 
ances and  results. 

Surgical  Kidnev. 

176.  Suigical  kidney  is  a  condition  brought  about  very  fcequend^  in 
connection  with  stricture  of  the  urethra,  or  renal  or  vesicular  calculus, 
causing  pyelitis  or  cystitis.  It  is  also  known  by  the  following 
names  :— "  Disseminated  Suppuration "  of  the  Kidney,  "  Multiple 
Abscesses  "  of  the  Kidney,  "  Suppurative  Pyelo-Nephritis." 

The  kidney  is  usually  irregularly  swollen,  though  this  is  not 
necessarily  the  case ;  it  is  soft,  flabby,  and  friable.  The  vascularity 
varies  very  considerably  at  different  parts.  On  the  surface  small 
projecting  yellow  points  may  be  seen  surrounded  by  deeply  injected 
or  hyperjemic  zones.  On  pricking  these  yellow  points  a  small  drop 
of  pus  escapes. 

On  section  most  of  the  yellow  points  are  found  in  the  cortci, 
where  they  assume  a  wedge  shape,  but  a  few  elongated  abscesses  are 
also  seen  in  the  pyramids.  Around  each  abscess  the  hypenemic  lone 
is  well  marked ;  where  the  condition  is  more  advanced,  the  kidney 
may  have   the  above   characteristics  exaggerated,  whilst  the  small 
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cavities  have  ran  together,  and  may  occupy  a  considerable  portion  of 
the  renal  tissue.  Where  the  abscesses  are  of  considerable  size  they 
usually  communicate  with  the  pelvis  of  the  organ,  and  contain 
ammoniacal  phosphates  mixed  with  the  pus.  Harden  a  piece  of  this 
kidney  in  absolute  alcohol  (§  53,  p.  44),  cut  sections  {§  70,  p.  50), 
mount  one  stained  with  picro-carmine  ($  77,  p.  55)  in  Fanant's  solu- 
tion {§  106,  p.  77) ;  another  must  be  slained  with  methylaniline  violet 
(.§  8z,  p.  64),  and  mounted  in  Canada  balsam  (§  108,  p.  7S). 

Under  a  low  power  ( x  50). — Examine  first  the  cortex,  in  which 
may  be  seen  a  large  quantity  of  granular  ijiaterial  (deeply  sUined 
with  the  carmine)  ranning  along  each  side  of  the  interlobular  arteries 
sonounding  the  Malpighian  bodies,  and  also  in  between  the  con- 
voluted tubules,  which  thus  become  widely  separated  from  one 
another.  This  is  most  marked  at  the  bases  of  the  pyramids.  Within 
the  tubules  the  epithelium  is  granular,  and  appears  to  be  undergoing 
a  process  of  disintegration.  Then  observe  that  similar  changes  are 
taking  place  in  the  medullary  portion  of  the  kidney  along  the  lines  of 
the  vasa  recta,  thence  extending  between  the  straight  tubules.  In 
some  cases  the  changes  are  so  grave  that  a  mass  of  deeply  sUined 
granular  material  is  all  that  is  left  of  stracture  in  these  positions. 

Under  a  high  power  (x  300)  the  granular  material  along  the 
course  of  the  vessels  is  seen  to  be  composed  of  small  round  cells, 
which  appear  to  be  the  products  of  inflammation ;  they  cannot  be 
distinguished  from  leucocytes  or  from  pus  corpuscles,  and  appear 
to  be  the  result  partly  of  inflammatory  exudation,  and  partly  of  active 
{HY)liferation  of  the  connective  tissue  corpuscles.  In  many  cases 
the  cellular  mass  has  &Uen  away  from  its  position,  leaving  a  small 
cavity,  whilst  in  the  more  acute  forms  these  cavities  communicate 
with  one  another.  Examine  a  section  of  the  true  suigical  kidney 
stained  with  methylaniline  violet,  and  note  the  small  rod-shaped  bac- 
teria, which  are  very  similar  to  those  met  with  in  decomposition 
products.  Note,  too,  that  these  are  frequently  in  the  tubules,  the 
epithelium  of  which  is  undergoing  marked  fatty  degenerative  changes, 
but  apparently  there  is  no  catarrh  in  these  tubules. 

In  multiple  abscesses  resulting  from  septic  emboli,  in  addition  to 
the  above  appearances,  masses  of  deeply  stained  micrococci  may  be 
found  in  the  vessels  (in  a  section  stained  with  methylaniline  violet). 
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and  in  the  pelvis  aloDg  the  lines  of  the  lymphatics  in  the  sabmucous 
tissue.  Ulceration  following  the  caseation  takes  place  along  the  lines 
already  mentioned.  Harden  a  piece  of  the  wall  of  cavity  in  absolute 
alcohol  (§  53,  p.  44) ;  a  second  piece  in  Mtiller's  fluid  (§  55,  p.  44) ; 
stain  a  section  in  picro-carmine  (§  77,  p.  55);  and  examine  under 
low  ( X  50)  and  high  (  x  300)  powers.  The  caseous  material  is  stained 
yellow,  and  is  composed  of  a  mass  of  granular  dihra.  Beneath  this 
is  a  layer  of  tubercle  follicles,  which  appear  to  undergo  caseation  at  a 
very  early  period  of  development.  Giant  cells  are  rarely  met  with  in 
the  kidney ;  but  if  a  piece  of  the  tubercular  testicle  from  the  same 
case  be  examined,  giant  cell  systems  are  exceedingly  numerous.  The 
or^n  of  the  disease  is  as  yet  imperfectly  understood  ;  but  it  appears 
to  be  more  than  probable  that  there  is  a  local  tubercular  proce&s 
commencing  in  the  mucous  membrane,  followed  by  early  caseation 
and  rapid  ulceration ;  after  which  the  process  may  spread,  either  by 
the  lymphatics  or  by  direct  infection.  It  is  possible,  however,  that 
catarrh  may  be  the  starting-point  of  the  disease,  and  that  this  process 
is  followed  by  a  tubercular  infection,  giving  rise  to  the  above  appear- 
ances and  results. 

Surgical  Kidney. 

176.  Surgical  kidney  is  a  condition  brought  about  very  frequently  in 
connection  with  stricture  of  the  urethra,  or  renal  or  vesicular  calculus, 
causing  pyelitis  or  cystitis.  It  is  also  known  by  the  following 
names : — "  Disseminated  Suppuration  "  of  the  Kidney,  "  Multiple 
Abscesses  "  of  the  Kidney,  "  Suppurative  Pyelo- Nephritis," 

The  kidney  is  usually  irregularly  swollen,  though  this  is  not 
necessarily  the  case ;  it  is  soft,  flabby,  and  friable.  The  vascularily 
varies  very  considerably  at  different  parts.  On  the  surface  small 
projecting  yellow  points  may  be  seen  surrounded  by  deeply  injected 
or  hyperxmic  zones.  On  pricking  these  yellow  points  a  small  drop 
of  pus  escapes. 

On  section  most  of  the  yellow  points  are  found  in  the  cortex, 
where  they  assume  a  wedge  shape,  but  a  few  elongated  abscesses  are 
also  seen  in  the  pyramids.  Around  each  abscess  the  hyper^mic  zone 
is  well  marked ;  where  the  condition  is  more  advanced,  the  kidney 
may  have   the  above   characteristics  exaggerated,  whilst  the  small 
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cavities  have  run  together,  and  may  occupjr  a  considerable  portion  of 
the  renat  tissue.  Where  the  abscesses  are  of  considerable  size  they 
usually  communicate  with  the  pelvis  of  the  organ,  and  contain 
ammoniacal  phosphates  mixed  with  the  pus.  Harden  a  piece  of  this 
kidney  in  absolute  alcohol  (§  53,  p.  44),  cut  sections  (g  70,  p.  50), 
mount  one  stained  with  picro<:armine  (§  77,  p.  55)  in  Farrant's  solu- 
tion (§  106,  p.  77) ;  another  must  be  stained  with  methylaniline  violet 
(S  83,  p.  64),  and  mounted  in  Canada  balsam  (g  108,  p.  78). 

Under  a  low  power  ( x  50). — Examine  first  the  cortex,  in  which 
may  be  seen  a  large  quantity  of  granular  ijiaterial  (deeply  stained 
with  the  carmine)  running  along  each  side  of  the  interlobular  arteries 
nuToundiag  the  Malpighian  bodies,  and  also  in  between  the  con- 
voluted tubules,  which  thus  become  widely  separated  from  one 
another.  This  is  most  marked  at  the  bases  of  the  pyramids.  Within 
the  tubules  the  epithelium  is  granular,  and  appears  to  be  unde^oing 
a  process  of  disintegration.  Then  observe  that  similar  changes  are 
taking  place  in  the  medullary  portion  of  the  kidney  along  the  lines  of 
the  vasa  recta,  thence  extending  between  the  straight  tubules.  In 
some  cases  the  changes  are  so  grave  that  a  mass  of  deeply  stained 
granular  material  is  aU  that  is  left  of  structure  in  these  positions. 

Under  a  high  power  (x  300)  the  granular  material  along  the 
course  of  the  vessels  is  seen  to  be  composed  of  small  round  cells, 
which  appear  to  be  the  products  of  inflammation ;  they  carmot  be 
distinguished  from  leucocytes  or  from  pus  corpuscles,  and  appear 
to  be  the  result  partly  of  inflammatory  exudation,  and  partly  of  active 
proliferation  of  the  connective  tissue  corpuscles.  In  many  cases 
the  cellular  mass  has  fallen  away  from  its  position,  leaving  a  small 
cavity,  whilst  in  the  more  acute  forms  these  cavities  communicate 
with  one  another.  Examine  a  section  of  the  true  su^^ical  kidne)- 
stained  with  methylaniline  violet,  and  note  the  small  rod-shaped  bac- 
teria, which  are  veiy  similar  to  those  met  with  in  decomposition 
products.  Note,  too,  that  these  are  frequently  in  the  tubules,  the 
epithelium  of  which  is  undergoing  marked  fatty  degenerative  change^ 
but  apparently  there  is  no  catarrh  in  these  tubules. 

In  multiple  abscesses  resulting  from  septic  emboli,  in  addition  to 
the  above  appearances,  masses  of  deeply  sUined  micrococci  may  be 
foond  in  the  vessels  (in  a  seciion  stained  with  methylaniline  violet). 
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and  in  the  pelvis  along  the  tines  of  the  lymphatics  in  the  snbmucoui 
tissue.  Ulceration  following  the  caseation  takes  place  along  the  lines 
already  mentioned.  Harden  a  piece  of  the  wall  of  cavity  in  absolute 
alcohol  (§  53,  p.  44);  a  second  piece  in  Miiller's  fluid  (§  55,  p.  44); 
stain  a  section  in  picro^armine  (§  77,  p.  55);  and  examine  under 
low  ( X  50)  and  high  {  k  300)  powers.  The  caseous  material  is  staiited 
yellow,  and  is  composed  of  a  mass  of  granular  dibris.  Beneath  this 
is  a  layer  of  tubercle  follicles,  which  appear  to  undergo  caseation  at  a 
very  early  period  of  development.  Giant  cells  are  rarely  met  with  in 
the  kidney ;  but  if  a  piece  of  the  tubercular  testicle  from  the  same 
case  be  examined,  giant  cell  systems  are  exceedingly  numerous.  The 
origin  of  the  disease  is  as  yet  imperfectly  understood ;  but  it  appean 
to  be  more  than  probable  that  there  is  a  local  tubercular  proces 
commencing  in  the  mucous  membrane,  followed  by  early  caseatiff 
and  rapid  ulceration;  after  which  the  process  may  spread,  either  t 
the  lymphatics  or  by  direct  infection.  It  is  possible,  however,  tfa 
catarrh  may  be  the  starting-point  of  the  disease,  and  that  this  proct 
is  followed  by  a  tubercular  infection,  giving  rise  to  the  above  appc 
ances  and  results. 

Surgical  Kidnev. 

176.  Surgical  kidney  is  a  condition  brought  about  very  frequent' 
connection  with  stricture  of  the  urethra,  or  renal  or  vesicular  cak'  - 
causing   pyelitis   or   cystitis.     It  is  also   known   by  the   foUc 
names  : — "  Disseminated  Suppuration  "  of  the  Kidney,  "  Mb 
Abscesses"  of  the  Kidney,  "Suppurative  Pyelo-Nephritis." 

The  kidney  is   usually   irregularly   swollen,  though    this  i 
necessarily  the  case ;  it  is  soft,  flabby,  and  friable.     The  vase- 
varies  very  considerably  at  diflerent  parts.     On  the  surface  ~: 
projecting  yellow  points  may  be  seen  surrounded  by  deeply  ii          '~. 
or  hypenemic  zones.    On  pricking  these  yellow  points  a  sm:       "~   - 
of  pus  escapes. 

On  section  most  of  the  yellow  points  are  found  in  the  -    . 

where  they  assume  a  wedge  shape,  but  a  few  elongated  absc*  -"  -. 
also  seen  in  the  pyramids.  Around  each  abscess  the  hypene  '»-  ■ .. 
is  well  marked ;  where  the  condition  is  more  advanced,  th  --_ 

may  have   the  above   characteristics  exaggerated,  whilst  i        ~  _ 
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Under  certain  conditions  nephritic  abscesses  become  more  chronic, 
in  which  case  large  caseous  masses  may  be  met  with,  encapsuled  by 
finn  fibrous  tissue.  On  microscopic  examination,  the  tissue  aroimd 
is  found  to  be  atrophied,  whilst  chronic  interstitial  inflammatory 
changes  are  also  met  with. — (See  Interstitial  Nephritis,  §  171,  p.  314, 

Dilatation  of  the  Pelvis  and  Calvces  of  the  Kidney. 

177.  These  may  be  due  (i.)  to  tubercular  thickening  of  the  walls 
of  the  ureter;  (2.)  to  obstruction  of  the  ureter  during  the  course  of 
abscess  of  the  kidney.  This  may  be  due  (a.)  to  the  presence  of  a 
calculus  in  the  ureter,'  or  (^,)  to  the  existence  of  some  obstruction 
to  the  outflow  of  the  urine  from  the  bladder,  accompanied  by  decom- 
position of  the  urine  in  the  bladder  (stricture,  enlarged  prostate,  and 
a  dirty  catheter).  (3.)  Simple  obstruction  of  the  ureter,  or  of  its 
orifice,  or  of  the  outlet  from  the  bladder,  by  any  of  the  above  agencies, 
without  the  decomposition  of  the  urine  in  the  bladder.  These  con- 
ditions give  rise  to  simple  hydro-nephrosis.  In  simple  hydro-nephrosis 
the  papilix  are  the  parts  which  become  atrophied  by  the  pressure  of 
the  urine  as  it  accumulates ;  they  disappear  and  leave  the  inter- 
pyramidal  cortex  projecting  to  form  septa. — (See  Tubercular  Pyelo- 
Nephritis,  §  175,  p.  227.)  The  kidney  presents  a  lobed  external 
surface.     Running  down  from  the  depressions  are  septa,  more  or  less 

'  Fonns  of  RcDil  Calculi — 
(I.)  Reddish  or  brownish  yellow  uric  acid  calculi,  in  the  fonn  of  £rmvcl  o( 

rounded  smooih  masses,  the  size  of  a  pea,  or  lai^r.     These  occni  is 

great  numbers. 
(1.)  Calculi  filling  Ihe  pelvii  and  calyces  of  the  kidney,  irr^nlsr  aod  bnnch- 

ing.  wiih  a  Htmewhat  rough  surface,  and  compowd  of  phosphates  and 

(3.)  Oialale  of  liroe  calculi,  small,  smooth,  or  mulberry  masies,  dark  greyta 
purple  in  colour,  and  extremely  hard.     Soluble  in  Ihe  minend  acidi. 

(4.)  Cystine  calculi  are  rarely  met  with  They  are  light  yellow,  ovoal. 
crystalline  masses  ;  soluble  in  ammonia.  From  this  solution  the  CTystat 
may  be  obtained,  by  evaporation,  in  the  form  of  hexagonal  plates. 

(5.)  Xanthine  calculi  arc  also  occasionally,  but  very  rarely,  met  with,  as  while 
waxy  looking  massei.  Tliey  are  soluble  in  hot  nitric  acid,  ^\llen  the 
solution  is  evaporated  and  the  residue  heated  with  caustic  potash, 
"  a  beautiful  violet  red  colour "  is  obtained. 
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perfect,  composed  of  membranous  looking  tissue.  The  cortex  may 
be  extremely  thin  and  atrophied,  and  nothing  but  a  thin  crust  may 
remain  enclosing  cavities  of  considerable  size,  which  are  tilled  with 
water  and  urinous  salts.  If  the  disease  is  of  long  standing,  a  mucous 
fluid  only  is  found  in  these  cavities. 

Rarer  Diseased  Conditions  of  the  Rioney. 

178.  SyphUiik  ^mmala  are  extremely  rare.  They  are  situated 
near  the  surface  of  the  cortex,  are  of  small  size,  and  present  alt  the 
characters  of  gummata  in  other  organs. 

ZatoMytAemia.— Changes  are  sometimes  met  with  in  the  kidney  in 
this  general  condition.  Both  kidneys  are  afTected,  and  are  then 
considerably  enlarged,  each  weighing  fourteen  ounces  or  more.  The 
capsule  strips  off  easily,  leaving  a  pale  grey  smooth  flabby  surlace, 
mottled  with  numerous  grey  or  cream  coloured  patches  and  minute 
hemorrhages.  On  section,  both  cortex  and  medulla  are  enlarged, 
but  it  is  frequently  dtfhcutt  to  distinguish  where  one  begins  and  the 
other  ends.  The  cortex  is  pale,  and,  in  addition  to  the  smaller 
haemorrhages,  a  few  larger  hsemorrhages  are  occasionally  met  with. 
There  may  be  present  a  few  small  cysts.  The  striation  of  the 
pink  medullary  pyramids  is  distinctly  marked,  and  grey  lines,  with 
enlai^ements,  at  intervals  alternate,  with  red  or  pink  streaks.  In  the 
boundary  area  the  grey  predominates,  and  here  the  medulla  gradually 
merges  into  the  cortex,  from  which  in  this  region  it  is  almost  indis- 
tinguishable, except  by  the  position  of  the  larger  vessels  and  the 
swelling  of  the  medulla.  The  minute  haemorrhages  are  most  nume- 
rous in  this  superficial  portion  of  the  medulla,  and  here,  too,  the  grey 
patches  stand  out  most  prominently.  There  are  frequently  numerous 
haemorrhages  at  about  the  level  of  the  looped  tubules  of  Henle,  and 
also  in  the  mucous  membrane  of  the  pelvis.  Harden  in  Muller's 
fluid  (§  55,  p.  44X  stain  a  section  with  logwood  (S  78,  p.  59),  mount 
in  Canada  balsam  (§  loS,  p.  78),  and  examine  under  a  low  power 
( X  50).  Along  the  lines  of  intertubular  capilbries,  and  within 
Bowman's  capsule,  there  is  an  enormous  increase  in  the  number  of 
stained  nuclei  or  leticocytes.     In  the  medulla,  too,  between  the  straight 


DigiLizedbyGoOglc 


T^ 


j,j.,.db,Googlc 


parasites-infafction  in  the  kidney.         233 

Parasites. 

180,  (i.)  Hydatid  cysts  are  met  with,  though  comparatively  rarely, 
ID  thb  organ. 

(2.)  Id  the  mucous  membrane  of  the  pelvis  of  the  kidney,  the 
matured  BUfiarsia  hamatobium  is  sometimes  met  with,  iD  which 
case  the  ova  may  always  be  discovered  in  the  urine. 

(3.)  The  FUaria  sanguinis  hominis  is  met  with  in  the  kidney,  and 
has  been  found  in  the  urine  during  life  in  cases  of  chyluria. 

(4.)  A  few  instances  of  the  presence  of  other  parasites  in  the 
kidney,  such  as  Strongyius  gigas  and  fentastoma  dentioiiatum,  have 
been  recorded,  but  these  are  extremely  rare.  (See  section  on 
Parasites.) 

iNFARCnON    IN  THE    KiDNEV. 

18L  Embolic  infarcts  may  be  met  with  in  all  stages  of  develop- 
ment, from  the  swollen,  red,  conical,  or  wedge-shaped  patch  in  the 
cortex,  or  the  dense,  pale  veined  area,  surrounded  by  a  hypersemic 
zone,  to  the  caseous  mass  or  cyst,  surrounded  by  a  fibrous  capsule, 
or  the  simple,  puckered,  and  retracted  scar  which  marks  the  position 
of  the  old  infarction.  The  description  of  an  embolic  io&rct  will  be 
^ven  in  the  section  on  Diseases  of  the  Spleen,  to  which  the  reader 
is  referred,  as  the  process  is  essentially  the  same  in  all  organs. 
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tubules,  the  leucocytes  are  very  Dumerous,  whilst  in  some  places  they 
may  be  seen  even  in  the  tubules. 

Under  the  high  power  ( x  300)  these  stained  bodies  are  seen  to 
be  leucocytes,  which  have  accumulated  in  enormous  numbers  in  and 
around  the  intertubular  capillaries  and  the  capillaries  of  the  glomeniUr 
tuft.  With  them  are  found  numerous  red  corpuscles,  which  have 
escaped  along  with  them  from  the  ruptured  vessels. 

Examine  one  of  the  so<alled  haemorrhages,  and  observe  that  it  is 
also  composed  very  largely  of  leucocytes.  The  epithelium  in  the 
tubules  may  be  comparatively  healthy.  " 

Tumours. 

179.  Lymphademma  of  kidney. — (See  L3rmphadenoma  unda 
Tumours.)  ^^ 

Fibroma  of  the  Lidney  has  already  been  described  as  a  firm  ha»  '  * 
nodule,  somewhat  rounded  or  elongated  in  form,  situated  usiuE  '^  5^ ,. 
about  the  centre  of  the  pyramids.  (For  microscopic  appearances  >  '  i:.  ^,^^  _ 
section  on  Tumours.)  ■■  '^^  " 

Non-striped  musaUar  tumours — myomata — arc  also  found  in  t'  - ,- ..  " 
organ,  near  the  apices  of  the  papillae.  ;.^^  " 

Cancer  of  the  kidney,  as  a  secondary  formation,  is  fireque  -  ^^^  ' 
met  with,  principally  as  small  nodules  situated  in  the  cortei.  ^^  '  -' 
this  position,  too,  the  malignant  adenoma  is  found.  ^'  '-■■ 

Where  primary,  the  whole  organ  appears  to  become  infiltrated        "^■■.  ; 
may  attain  an  enormous  size.     The  tissue,  examined  microscopi' 
very  closely  resembles  the  malignant  adenoma  already  mend 
(See  section  on  Tumours.) 

It  is  probable,  however,  that  cancer  of  the  kidney  is  by  no 
so  common  a  condition  as  was  formerly  supposed,  and  that 
so-called  cancers  are  in  fact  sarcomatous  growths. 

Sarcoma. — In  the  secondary  form  the  sartximatous  growt 
attain  a  considerable  size,  and  are  to  be  rect^nised  by  thei 
appearance  and  numerous  haemorrhages. 

A  primary  form  met  with  in  children,  leading  to  enormous 
ment  of  the  organ,  is  lympho-sarcoma,  or  small  round-celled 
In  this,  also,  hsmorrhages  are  numerous. 


DigiLizedbyGoOglc 


^''.'."ndcd  0.  el"*"*'."  !!!°;b»=" 


"■'-'■  ;U  ft-"""' !r 

■  ion  =•  "      oaiousp^'       pfl-i^ 
in  f."^^'  '''^     „  the  '"^Twi"" 


JigiLizedbyGoCit^k 


CHAPTER   VII. 


THE  LUNG. 


182.  In  order  thoroughly  to  understand  the  various  morbid  pro- 
cesses in  the  lung,  and  to  interpret  aright  the  appearances  presented 
by  the  tissues  of  the  lung  in  disease,  it  will  be  necessary  first  to 
examine  the  healthy  organ,  and  to  describe  roughly  its  structure, 
reserving  a  description  of  special  points  in  its  histology  to  be  given 
with  that  of  the  disease  with  which  these  points  are  more  especially 
connected 

Naked  eye  appearances. — The  lung,  when  taken  from  the  body  in  the 
normal  condition,  should  weigh  about  one  pound.  It  is  covered  by, 
or  contained  within,  a  fibrous  capsule,  the  outer  surface  of  which  b 
smooth,  glistening,  and  serous.  In  people  who  live  in  the  country, 
the  lung  has  a  pink  colour  (Shetlander's  lung);  but  in  the  lungs 
taken  from  the  inhabitants  of  towns  the  pink  colour  is  lost,  and  is 
replaced  by  a  dull  bluish  or  pinkish  grey,  with  a  series  of  darker 
streaks  (carbon  pigment)  outlining  the  lobules.  A  healthy  lung 
crepitates  under  the  finger.  When  a  section  is  made,  a  iiuantity  <^ 
blood,  mixed  with  air,  may  be  squeezed  out ;  but  it  is  to  be  remem- 
bered that  when  the  section  is  first  made,  it  presents  a  bluish  purple, 
and  not  a  bright  arterial  red  colour  (though  this  makes  its  appearance 
when  the  cut  surface  is  exposed  to  the  air  for  a  short  time).  The 
bronchi  in  the  healthy  lung  contain  only  a  small  quantity  of  frothy 
mucus ;  they  are  patent.  The  mucous  surface  is  as  a  rule  some- 
what wrinkled  longitudinally. 

The  lung  may  be  compared  to  a  bunch  of  grapes,  the  stalks 
being  the  bronchi  and  the  grapes  the  air  vesicles.  These  bronchi 
divide  regularly  and  dichotomously,  but  the  division  of  the  two  largest 
bronchi  takes  place  in  a  different  manner  in  the  two  lungs.  On  the 
left  side  it  runs  for  some  distance  before  dividing,  and  then  one 
branch  goes  to  the  upper  lobe  of  the  lung,  and  the  other  to  the  lower 
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lobe,  whilst  on  the  right  side  the  bronchus  divides  almost  immediately 
into  two  branches,  the  lower  of  which  goes  to  the  lower  lobe  of  the 
lung  whilst  the  upper  one  soon  subdivides,  the  lower  branch  going 
to  the  middle  lobe  and  the  upper  branch  to  the  upper  lobe  These 
bronchi  divide  and  subdivide  until  they  come  down  to  the  smallest 
or  terminal  bronchi,  one  of  these  terminal  bronchi  having  around  it  a 
system  of  bronchioles  and  air  vesicles,  which  together  form  what  is 
known  as  a  lobule.  On  examining  the  pleural  surface  of  the  lung, 
it  is  found  that  this  division  into  lobes  and  lobules  is  not  at  all  an 
artificial  one,  the  lobules  being  readily  enough  discerned  as  a  series  ol 
polygonal  areas,  each  of  which  is  bounded  by  a  series  of  black  lines. 
The  air  vesicles  which  form  this  lobule  all  communicate  with  a  ter- 
minal bronchus.  On  making  a  section  perpendicular  to  the  pleural 
surface,  it  will  be  noted  that  the  black  lines  run  into  the  substance  ol 
the  lung  for  some  distance,  and  in  many  cases  appear  to  be  intimatel; 
connected  with  a  similar  tissue  which  surrounds  the  bronchi.  Accom- 
panying the  bronchi,  at  the  root  of  the  lung,  and  passing  into  the 
organ  along  with  them,  is  a  mass  of  connective  tissue,  which  supports 
a  series  of  structures,  to  which  reference  will  afterwards  be  made. 
The  black  lines  already  examined  on  the  surface  of  the  lung  will  be 
found  later  to  represent  bands  of  connective  tissue  (interlobular  septa), 
from  which  finer  septa  arc  sent  out  between  the  smaller  groups  of  air 
vesicles.  These  form  a  strong  supporting  network  of  connective 
tissue,  the  large  bands  of  which  arc  situated  at  the  entrance  of  the 
bronchus  on  the  one  hand,  and  on  the  other  they  form  a  strong 
covering  to  the  lung,  from  which  bands  of  considerable  size  run  into 
the  substance  of  the  organ,  to  meet  the  masses  of  connective  tissue 
prolonged  along  and  from  the  bronchi. 

This  connective  tissue  framework,  as  in  other  oi^ans,  supports  not 
only  the  characteristic  structure  of  the  lung,  but  also  serves  as  a 
medium  in  which  the  blood-vessels,  nerves,  and  lymphatic  vessels  and 
spaces  may  ramify  before  they  come  into  direct  relation  to  the  alveoli. 

In  order  to  understand  the  openings  in  the  tissue  which  may  be 
seen  in  any  specimen  of  normal  lung  under  a  low  power,  it  will  be 
well  to  describe  the  structure  of  one  of  these  lobules,  as  the  structure 
has  a  very  important  bearing  on  the  relation  of  the  cavities  in  certain 
,  such   as  emphysema  and  phthisis.     When   the  terminal 
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air  vesicles  smroimdiiig  the  alveolar  passage,  and  these  air  vesicles 
are  cootinued  from  this  point  around  the  walls  of  the  larger  pouches. 
At  the  end  of  the  alveolar  passage,  similar  large  pouches  are  met 
with,  lined  in  the  same  way  by  the  air  vesicles.  The  pouches  at  the 
sides  are  spoken  of  as  the  lateral  infundibula,  whilst  those  at  the 
end  are  spoken  of  as  the  terminal  infundibula.  The  aveolar  passages 
in  connection  with  a  terminal  bronchiole,  with  their  infundibula  and 
air  vesicles,  make  up  a  lobulet  or  acinus,  whilst  the  whole  of  the 
adni  in  connection  with  a  terminal  bronchus  make  up  a  single  lobule, 
the  base  of  which  is  seen  on  the  surface  of  the  lung  as  the  polygonal 
area  surrounded  by  the  dark  pigmented  connective  tissue.  Support- 
ing these  various  cavities  is  the  connective  tissue,  first  of  all  between 
the  various  lobules,  as  the  interlobular  septa ;  then  as  prolongations 
running  towards  the  centre  of  the  lobule,  and  from  the  centre  towards 
the  periphery  from  the  connective  tissue  surrounding  the  bronchus. 
These  together  form  a  network  of  connective  tissue  supporting  the 
various  cavities,  a  basis  in  which  the  lymphatics  and  lymph  spaces 
may  run,  and  a  support  for  the  blood-vessels  and  nerves  which  ran 
around  the  terminal  aJr  cavities. 

With  the  larger  bronchi  in  the  peribronchial  tissue  run  both  pul- 
monaiy  ajtery  and  vein,  as  well  as  the  bronchial  vesseb,  which  are 
much  smaller  in  size  (see  Fig.  68) ;  but  with  the  smaller  bronchi  it  is  to 
be  noted  that  only  the  pulmonary  artery  runs  along  wiih  the  bronchus, 
the  pulmonary  vein  being  situated  at  the  periphery  of  the  lobule,  so 
that  on  making  a  section  through  a  larger  bronchus  and  its  arxom- 
pan)ing  vesseb  three  openings  of  considerable  size  are  seen  ;  whilst 
on  making  a  section  through  one  of  the  terminal  bronchi  only  two 
openings  are  seen  together — the  bronchus  and  the  pulmonary  artery ; 
whilst  the  third  opening — the  pulmonary  vein — is  situated  some  lilllc 
distance  away. 

In  a  section  <rf healthy  lung  prepared  in  Multer's  fluid  ',i  55,  p.  44), 
or  chromic  add  (|  59.  p.  46^  stained  in  pitro-carrnine  ',!  77,  p.  55), 
under  the  low  power  (  *  50),  note  first  the  pleura,  the  ir.ttrioL-br 
septa,  then  the  bronchi  with  their  acciTi.j.anyir.;^  vessels,  am!  lai'.ly, 
the  air  chaxnbcn,  mio  which  tht-se  bronr.rJ  o^n. 

The  pleura  b  seen  al  one  margin  of  the  sc<.tion  cj-.e  irr.'x.-Ji 
sui^e).     Under  the  h-.gh  po«er  1  x  30^;  it  is  at  oryve  vren  K,  -jc 
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divided  into  two  distinct  layers,  over  which  again,  in  very  carefiiUy 
made  preparations,  may  be  seen  a  layer  of  endothelial  cells — large 


Fic.  68.— Diagnun  ol  lobule  ol  lung. 
t.i.      Tenninal  bronchus. 
/.t/i.   Terminal  bronchiole,  froro  vhich  opeo  the  small  alreoUr 

A.  P.  Alveolar  passage. 
/.I.      Lateral  infundibulum. 
1,1.      Terminal  infundibuliim. 

P,j1.   Branch  of  pulmonary  artery. 
y.  K   Branch  of  pulmonary  vein. 
/.S.     Interlobular  septum. 
P.       Pleura. 
The  three  alveolar  passages  constitute  an  acinus,  the  paili  betireen 
the  interlobular  sepia  a  lobule. 

flattened  nucleated  cell — which,  seen  in  a  section  taken  from  a  fully 
expanded  lung,  are  spindle-shaped.  The  outer  layer  of  the  pleura, 
immediately  below  this  layer  of  cells,  is  made  up  of  Abrous  (pink) 
and  elastic  (yellow)  tissue  in  bundles.  In  this  are  seen  a  number  erf* 
blood-vessels,  whilst  between  the  bundles  are  numerous  small  plasma 
spaces  or  lymphatics.  Between  these  lymphatics  and  those  of  the 
next  layer  there  is  not  a  free  communication,  but  the  superficial 
lymphatics  communicate  freely  with  the  pleural  cavity. 
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lages,  and  the  bronchial  artery  and  vein,  sections  of  which  are  seen, 
and  continuous  with  this  outer  fibrous  coat  are  the  interlobular  septa. 
Around  the  smaller  bronchi  in  this  coat  the  quantity  of  yellow  elastic 
tissue  is  considerable,  whilst  the  glands  and  cartilages  gradually 
diminish  in  number. 

To  examine  the  terminal  air  cavities,  it  will  be  necessary  to  take 
a  silvered  preparation,  say  of  the  lung  of  a  cat  Low  power  (  x  50). — 
Note  the  air  cavities.  Some  of  them  are  seen  as  small  polygonal 
openings,  bounded  by  a  slightly  tortuous  line.  On  each  side  of  this 
line  is  a  network  of  tortuous  lines,  resting  on  which  are  a  few  small 
round  nuclei ;  others  with  similar  boundaries  are  considerably  larger, 
and  instead  of  being  polygonal  in  shape,  appear  almost  like  the  sec- 
tion of  part  of  a  racemose  gland ;  others  again  are  more  or  less 
rounded  or  oval,  with  a  series  of  indentations  along  their  walls. 
These  correspond  to  sections  through  alveolar  systems,  infundibula, 
&c.,  and  the  student  should  make  a  careful  study  of  these  various 
openings,  in  order  to  be  able  to  recognise  the  parts  of  which  they  are 
sections. 

On  examining  under  a  high  power  ( x  300X  it  is  seen  that  the 
insular  lines  are  blood-vessels  ruiming  at  the  margins  of  the  air 
vesicles,  or  in  the  angles  between  the  septa.  The  network  of  capil- 
laries forms  the  floor  of  the  air  vesicle,  and  between  its  meshes  are 
seen  delicate  bands  of  elastic  fibre.  Separating  the  blood-vessels  fhxn 
the  air  are  epithelial  ceils,  of  which  there  are  two  kinds : — (1.)  more  or 
less  aibica)  cells,  which  are  situated  chiefly  in  the  alveolar  duct,  or  at 
the  entrance  to  the  alveolar  passage,  and  at  the  angles  between 
adjacent  infundibula  and  adjacent  air  vesicles,  and  also  a  few  in 
groups  at  intervals  on  the  floor  of  the  air  vesicles;  and  (2.)  between 
these,  large  flattened  cells,  each  of  which  has  a  rounded  nucleus ;  the 
outline  of  each  cell  is  marked  out  distinctly  by  the  cement  substancx 
stained  brown  by  the  nitrate  of  silver.  At  intervals  along  these  lines 
are  clear  spaces — the  so-called  stomata — which  are  apparently  due  to 
the  heaping-up  of  cement  substance  at  these  points. 

A  complete  air  vesicle,  then,  is  a  cup-shaped  cavity  lined  with 
epithelium,  either  flattened  or  cubical,  which  rests  on  a  fine  network 
of  capillary  vessels.  Supporting  the  capillaries  is  a  delicate  con- 
nective tissue.     These  cups  placed  side  by  side  form  the  walls  of  the 
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pouches  or  infundibula,  which  are  given  ofT  from  the  alveolar  passages, 
and  they  also  make  up  the  walls  of  the  alveolar  passages  in  the 
intervals  between  the  infundibula.  In  the  angles  between  these  cops 
are  laiger  vessels ;  the  walls  of  the  cups  cut  transversely  appeal  as 
the  outlines  of  the  air  veades.    (Sec  Fig.  68.) 

Acute  Pheuhonia. 

18S.  Synonyms. — "  Common,"  "  Lobar"  (firom  the  £act  that,  as  a 
nile,  the  whole  of  one  or  more  lobes  becomes  affected  in  this  con- 
dition), "Sthenic"  (from  the  type  of  the  symptoms),  "Fibrinoo*," 
"  Exudative,"  or  "  Croupous  "  (because  the  exudation  appears  to  be 
timilar  to  that  which  forms  the  lalse  membrane  in  croup— "Croupoos" 
is  not  an  appropriate  name) ;  and  lastly,  "  Plcuro-Pncumonia "  (as 
this  form  of  pneumonia  is  ahnost  invariably  accompanied  by  pleurisy, 
with  an  ezndation  of  fibtinoos  lymph  on  the  pleural  surface). 

Tte  [wocess  may  be  divided  into  four  stages  :— 

isi.  Stage  of  congestion  or  engoigcment,  during  which  there  are 
(a.)  hypeixmia,  (b.)  effusion. 

2J.   Stage  ai  red  hepatization. 

jd^   Stage  of  grey  hepatization. 

4M.  Stage  of  resolution. 

Id  very  rare  cases  only  is  (he  lung  examined  in  the  early  stages  of 
the  disease.  The  changes  which  occur  in  the  first  stage  are  char 
acterised  by  the  following  appearances. 

SXAGt  OP  COSOESTION- 

184.  In  this  ccr.d>Jr3n  there  is  marked  congestion  of  the  vessels 
in  the  pleura  at  the  base  azi  p^jsterl'sr  marz^.'-.s  of  the  !-r.2.  Un'der 
the  pleura  wcall  hseiEcnharcs  are  s'ren.  ar.l  tr.e  '--"vr.a.-;<e  of  ;h- 
lung  is  here  somewhat  f.nr.tr  thar.  i:  Li  towards  Lhe  a:  ices,  t-t  it 
15  not  soI;-d:f,ed.  It  ;>  ra:r.er  mere  fna^le  tr.as  :he  norT::^]  '.::ng 
tissue.  On  sectiMi  d-.e  s-rf^ce  is  of  a  \.f.S'-'.  a-Teria^  red  <.-j'.z-^. 
anA  somewhat  ardi:2-.3t'.-j<v.  c«-:r^  to  a  reu.-ii:;':.a  of  t*.»i  2c-w. 
in  ccmseiq-jence  of  which  the  V.vA  is  ;:r.reT  ir.  contact  wvJ:  the 
air,  which  sti"  fr«!y  er.ters  the  '."T-zi  ]xf:Te  death.     Or  i'.ueer-.;: 
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dzatjon.  The  tissue  is  quite  solid  (it  sinks  in  water),  and  the  sur&ce 
is  often  compared  to  a  section  of  red  granite.  \Vhen  handled,  the 
tissue  feels  somewhat  firm,  almost  like  a  piece  of  leather,  but  it  is 
friable,  and  the  fingers  may  be  made  to  meet  in  its  substance  much 
more  readily  than  in  a  normal  lung.  On  pressure  being  applied, 
only  a  very  small  quantity  of  bloody  scrum  exudes  from  the  cut 
surface.  The  mucous  membrane  of  the  bronchi  is  injected,  and  is 
covered  with  a  layer  of  bloody,  frothy,  or  viscid  Huid.  In  the  smaller 
bronchi  small  firm  casts  may  be  found,  similar  to  those  met  with  tn 


SlBini 

ixso.) 

In  Ihe  centre  is  seen  a  larger  air  passage,  not  filled  with  the 
coagulum. 

In  the  smaller  air  cavities  Ihe  delicate  strands  of  fibrinous  lymph 
and  Ihe  cellular  elements  of  which  the  coagula  are  composed  are 
seen.  The  capillary  blood-vessels  we  readily  dislioguished.  Nole 
the  transparency  of  ihe  clot,  and  that  il  does  not  take  on  the  stain- 
ing mateiial  si  all  readily.  Observe  also  that  Ihe  clot  completely 
filU  Ihe  air  vesicle. 

the  air  vesicles.     Stain  a  section  in  picro-carmine  (§  77,  p.  55),  and 

examine  under  a  low  power  (  x  50).    Observe  that  the  air  cavities. 
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in  place  of  being  empty,  zxf:  filled  with  a  delicate  looking  film,  through 
*hidi  U^kt  is  readUy  transmilled.  In  this  film  are  seen  numerous 
lucIeL  The  blood-vessels  fonning  the  outlines  of  the  air  vesicles  are 
l»  distinctly  seen  than  in  the  normal  lung,  and  sometimes  contain 
Itss  blood. 

Examine  a  piece  of  the  pleura,  and  note  that  the  vessels  in  its 
deep  layer  and  in  the  interlobular  septa  are  engorged  with  blood, 
ihat  there  is  considerable  thickening  of  the  fibrous  tissue  in  these 
lasers  (oedema),  and  that  on  the  surface  of  the  pleura,  often  above 
ibc  flat  cell  layer,  is  a  quantity  of  material  which  has  all  the  charac- 
Mistics  of  that  seen  filling  the  air  cavities  and  the  smaller  bronchi, 
ocept  that  it  is  stained  somewhat  more  brown,  is  more  granular, 
lod  is  not  quite  so  transparent 

Hi^  power  ( X  300). — First  examine  the  exudation  in  the  air 
ariiies,  which  is  composed  of  a  delicate  network  of  coagulated 
ibrin,  filaments  of  the  network  being  attached  to  the  walb  of  the 
qace,  iriiich  is  completely  filled,  and  even  distended  by  the  coagulum ; 
OOtt^eA  in  the  mesh-work  of  fibrin  are  numerous  coloured  blood 
OTjasdes,  again  rcct^nised  by  their  double  outline  and  greenish 
mhnr.  In  addition  to  these  are  numerous  colourless  blood  cor- 
[wcles,  stained  pink,  aod  some  larger  nucleated  cells.  At  certain 
poinis  there  are  laiger  groups  <rf  these  blood  corjiusdes,  which  have 
JjeeD  poured  out  through  ruptures  in  the  walls  of  the  vessels.  The 
nxn  scattered  corpuscles  have  come  through  the  wa!U  of  the  ve^vrlk 
■ioring  the  process  of  dlapedesis.  and  have  btcn  entangled  in  the 
•^J^nlum  formed  from  the  exuded  blooJ  eltrntnti. 

In  this  dot  stiU  another  form  of  orjiuy.lc  is  met  wi'.h — lat;;e 
■deated  ccHs,  ^ilar  to  those  lining  the  iir  vtii'.l'^T..  Ti.cy  are 
^enred  from  the  swollen  and  pro'^fcriajrig  ty.'.vi-.V-aX  ',c!ls,  or  vjzuc  '/ 
*<  n»re  flattened  plates  are  simply  sqjs.'ii'.^  durir.g  the  f;r^t  vuge 
■^iht  process  and  are  emor.j:'i«3  in  the  f.i-rinoj  i.-.-.m'jrit.  I:  :i 
(ntid  thus  far  thai  the  m2.yjr.xy  of  r/.t-Tt  tt^i  are  r.'sir  "jx  »ill  jI 
**  ur  vesicle,  though  a  soiiuirj  one  h.lv  be  K.e*.  »  -J'.  r,we  a-'.-i  •Jiere 
^iWghoottbc  network.  .\ro=:id  '.bt  vivyi-vci**;,  ii/.'j  t,-.t  -r'^-'j-it 
™awive  tissDc  in  the  wai:  '/  V.k  i-ir  v-rsl'.le.  h  juc  n,'L.wjz  -./ 
^■wcytes,  and  there  is  pKju-^-j'.y.  --.  '.-.-  kii::jt  ■-■--.^  a  ^rv.itSi-.-c 
"**<  cmnective  tissue  cc>r;ijv  ,r..  s ,-  •-  i:  .-.•rr*  :■.-  f.rs:    -.  f^\,ji.  -j 
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tizatioD.  The  tissue  is  quite  solid  (it  sinks  in  water),  and  the  sui&ce 
is  often  compared  to  a  section  of  red  granite.  When  handled,  the 
tissue  feels  somewhat  firm,  almost  like  a  piece  of  leather,  but  it  is 
friable,  and  the  fingers  may  be  made  to  meet  in  its  substance  much 
more  readily  than  in  a  normal  lung.  On  pressure  being  applied, 
only  a  very  small  quantity  of  bloody  serum  exudes  from  the  cut 
surface.  The  mucous  membrane  of  the  bronchi  is  injected,  and  is 
covered  with  a  layer  of  bloody,  frothy,  or  viscid  fluid.  In  the  smaller 
bronchi  small  firm  casts  may  be  found,  similar  to  those  met  with  in 


( "  5°-) 

In  the  centre  is  seen  a  lu^r  air  passage,  nol  filled  with  the 
coagulum. 

In  the  smaller  air  cavities  the  delicate  strands  of  fibriooiis  lyrajJi 
and  the  cellular  elements  of  which  the  coaguU  are  composeil  are 
seen.  The  capi I lai;  blood-vessels  are  readily  distinguished.  Note 
the  transparent^  of  the  clai,  and  that  it  docs  not  lake  on  the  stain- 
inc  material  at  all  readily.  Observe  also  that  the  clot  completely 
(ilfs  the  air  vesicle. 

the  air  vesicles.     Stain  a  section  in  picro-carmine  (g  77,  p.  55),  and 
examine  under  a  low  power  ( x  50).    Observe  that  the  air  cavities. 
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01  place  of  being  empty,  are^j7iri/with  a  delicate  looking  film,  through 
wliidi  Ught  is  readily  transmitted.  lo  this  film  are  seen  numerous 
mideL  The  blood-vessels  farming  the  outlines  of  the  air  vesicles  are 
Itss  distinctly  seen  than  in  the  normal  lung,  and  sometimes  contain 
Ira  blood. 

Eiamine  a  piece  of  the  pleura,  and  note  that  the  vessels  in  its 
Jqi  layer  and  in  the  interlobular  septa  arc  engorged  with  blood, 
liui  there  is  considerable  thickening  of  the  fibrous  tissue  in  these 
^trs  (cedema),  and  that  on  the  surface  of  the  pleura,  often  above 
iIk  Ik  cell  layer,  is  a  quantity  of  material  which  has  all  the  charac- 
icrisiics  of  that  seen  filling  the  air  cavities  and  the  smaller  bronchi, 
orapt  that  it  is  stained  somewhat  more  brown,  is  more  granular, 
"111  is  not  quite  so  transparent. 
High  power  ( x  300). — First  examine  the  exudation  in  the  air 
uoiiies,  which  is  composed  of  a  delicate  network  of  coagulated 
flnn,  filaments  of  the  network  being  attached  to  the  walls  of  the 
?u^  which  is  completely  filled,  and  even  distended  by  thecoagulum; 
itiDgled  in  the  mesh-work  of  fibrin  are  numerous  coloured  blood 
"^"pBcles,  again  recognised  by  their  double  outline  and  greenish 
wlour.  In  addition  to  these  are  numerous  colourless  blood  cor- 
I^Kles,  stained  pink,  and  some  larger  nucleated  cells.  At  certain 
!«iiis  there  are  larger  groups  of  these  blood  corpuscles,  which  have 
'*«  poured  out  through  ruptures  in  the  walls  of  the  vessels.  The 
WW  scattered  corpuscles  have  come  through  the  walls  of  the  vessels 
''jiing  the  process  of  diapedesis,  and  have  been  entangled  in  the 
'f^iilum  formed  from  the  exuded  blood  elements. 

Id  this  clot  still  another  form  of  corpuscle  is  met  with — large 
"ideated  cells,  similar  to  those  lining  the  air  vesicles.  They  are 
''oi'ed  from  the  swollen  and  proliferating  epithelial  cells,  or  some  of 
^  ntwe  flattened  plates  are  simply  separated  during  the  first  stage 
"'the  process  and  are  entangled  in  the  fibrinous  network.  It  is 
'omul  thus  far  that  the  majority  of  these  cells  are  near  the  wall  of 
-Wiirveacle,  though  a  solitary  one  may  be  met  with  here  and  there 
'^'w^hout  the  network.  Around  the  blood-vessel,  into  the  delicate 
twneaive  tissue  in  the  wall  of  the  air  vesicle,  is  an  exudation  of 
**™cytes,ai>d  there  is  probably,  at  the  same  time,  a  proliferation 
"''* connective  tissue  corpuscles,  so  that  here  the  first  indication  of 
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an  interstitial  process  is  met  with,  which  in  some  pneumonias  may 
become  a  very  prominent  feature.     There  is  no  difference  in  appear- 


Fig.  71. — Drawii^  of  ait  vesicle  wiih  contained  fibrinouK  exuiU- 
[ion.     Kcd  hepniialion.     Slained  wilh  picro-cBimine.    (  >  30a) 

c.v.  Blood-vesieU  in  intetalveolar  septa,  in  this  case  somewhat 
distended  with  blood. 

/.  Filaments  of  (ibrinous  lymph  attached  to  the  wall  of  the  aij 
vesicle,  and  not  deeply  stained. 

B.C.  Large  nucleated  niithelial  cell 

The  white  and  red  blood  corpuscles  may  also  be  seen  entangled  in 
the  Dieshci  of  the  (ibrinons  network,  the  white  stained  pink,  uid  the 
red,  green,  with  a  double  outline, 

ance  between  the  leucocytes  and  the  connective  tissue  corpuscles, 
both  of  which  are  seen  in  the  early  stage  as  small  rounded  carmine 
stained  bodies.  The  exudation  on  the  pleural  surface  is  made  up  of 
similar  elements — coagulated  fibrin,  red  and  white  blood  corpuscles, 
wilh,  in  some  cases,  a  few  flattened  cells  derived  from  the  endothelial 
layer  which  covers  the  pleura.^ 

'  By  adopting  Gram's  method  ol  staining,  as  recommended  by  Friedlaoder 
("Die  Mikrokokken  der  Pneumonie," /iT/jfin'//^  t£rr  jIAi^'n,  November  1SS31, 
I  have  b«en  able  to  stain  and  examine  the  pncumococci  or  micrococci  of  poeo- 
moniiL,  and  have  found  them  present,  not  only  in  the  cells  tilling  the  alveoli  and 
embedded  in  the  mucin  in  that  jiosilion,  and  in  the  lymphatics  in  the  walls,  hot  also 
in  the  eipeclorated  material,  especially  during  the  early  stage*  of  the  diieait, 
where  the  micrococci  are  very  DDmeroiu.— (See  section  on  Patmsitcs.) 
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GSE  Y  HE  PA  TIZA  TION. 


Stage  of  Grey  Hepatization. 


186.  Naked  ^e  charaeteristUs. — The  lung  is  considerably  heavier 
than  normaL  The  exudation  is  found  in  the  same  positions  as  in 
fed  hepatization,  of  which  this  is  a  later  stage.  The  affected  part 
of  the  lung  is  solid,  but  does  not  appear  engorged ;  frequently  the 
lobe  above  that  in  which  there  is  grey  hepatization  is  in  the  red 
stage  or  is  deeply  congested.  On  the  surface  of  the  pleura  a  layer 
(rf*  coagulated  lymph  is  invariably  present.  The  tissue  is  heavy,  firm, 
sdid,  and  sinks  in  water,  "  cuts  "  readily,  and  is  extremely  friable,  so 
that  it  breaks  down  very  easily  under  pressure  between  the  finger  atid 
thtunb.  The  red  colour  has  given  way  lo  a  yellow  or  reddish  grey, 
and  the  tissue  has  been  compared  to  grey  granite  in  appearance. 
The  cut  surface  has  a  finely  granular  appearance,  very  chaiacteristic 
of  this  cooditJoo.  The  bronchi  in  this  stage  of  the  disease,  if  not 
in  the  red  stage,  are  usually  somewhat  congested.  On  scraping  the 
sui&ce  erf  a  section  of  the  lung,  and  examining  the  scraping  under  the 
microscope,  the  yellowish  panicles  which  come  away  along  with 
rouco-pUTulent  material  are  seen  to  consist  of  small  casts  of  the  air 
cavities,  alveolar  passages,  infundibula,  or  even  of  the  small  terminal 
bronchioles.  On  adding  acetic  acid  to  the  masstrs  mixed  with  water, 
there  is  a  predpitation  (rf  mucin  ;  and  if  some  di  the  casts  be  treated 
with  osmic  add  (one-sixth  per  cent,  solution)  for  a  few  hours,  teased 
out  and  exposed  to  the  light,  and  mounted  in  Karrants  solution, 
they  are  stained  black  ;  whilst  with  picro-carmine  or  logwood  they  are 
also  stained  deeply.  Harden  in  Miiller's  fluid  (|  55,  p.  44),  or 
chromic  acid  C^  59,  p.  46),  stain  a  section  in  lucro-canmne  (.^77,  p-  55), 
and  mount  in  Farrant's  solution  (%  106,  p.  77J. 

Examine  under  a  lo»-  [Wwer  (  x  50).  The  air  vesicles  contain  a 
dce[Jy  stained  granular  material,  which  dcMA  nut  completely  fiii  the 
cavity.  Between  this  maierial  and  the  wall  is  a  disunti  inier^al. 
The  veascb  appareniiy  contain  but  little  bi'vod.  Tnej-  are,  ncienl'ie- 
Icss,  distincti)  *een.  The  j-'.cura  is  ihicJtentd  as  in  Cic  s'.agt;  of  red 
hepadzatioD,  and  around  the  cngfirged  bl'»i-vessels  of  the  in-.crio'jjl:!! 
septa  and  the  pleura  a  comideraiile  nu::.ber  of  dec;  '.\  suincd  k^:, 
rooDd  cells  aire  sceiL  On  the  picjrai  surface  v,  a  miss  of  co^zilitea 
fibrin,  which  undo'  th»  jx^wer  i»  o;jj  jlic.  ^..ii.Sijs.  :.n-i  dcei.l>  >■— .r,;i. 
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more  promiDcnt  during  this  stage  of  the  disease,  owing  to  the  dis- 
tended lymphatics,  the  return  of  the  blood  to  the  capillary  vessels, 
and  the  new  fonnation  of  epithelium. 

Other  terminations  of  pneumonia  may  be — (a.)  death  during  one  of 
the  earUer  stages  of  the  disease;  (d.)  abscess  formation,  where  the 
inflammatory  condition  is  very  acute;  or-(i:.)  gangrene  may  occur 
where  the  blood  supply  is  rapidly  and  completely  cut  off  by  the  great 
amount  of  effusion  into  the  air  cavities.  In  this  condition  there  is 
the  characteristic  sloughy  appearance,  and  an  intensely  foetid  odour. 


{For  desaip/ion  of  Pleura,  see%  182,/.  237.) 

188.  Pleurisy  may  be  divided  into  three  stages  : — 

ist.  Stage  of  congestion. 

2d.  Stage  during  which  there  is  an  effusion  of  lymph  from  the 
congested  vessels  on  to  the  pleural  sur&ce,  accompanied 
by  an  effusion  of  serous  fluid. 

31/.  Organisation  in  lymph,  with  absorption  of  fluid,  or  softening 
and  partial  absorption  or  suppuration  of  the  exuded 
products.  Four  stages  are  usually  described,  but  for 
descriptive  purposes  the  above  classification  is  sufficienL 

The  naked  eye  appearances  differ  considerably  in  these  three  stages, 
but  the  microscopic  changes  follow  one  another  in  regular  course. 
Of  these  stages  examine  sections  in  the  second  and  third  only. 

In  the  first  stage  of  a  simple  pleurisy  the  vessels  of  the  superficial 
layer  of  the  pleura  are  distended  with  blood,  and  are  seen  tolerably 
distinctly  through  the  layer  of  endothelial  cells,  which,  however,  are 
slightly  cloudy  even  at  this  early  stage. 

During  the  second  stage  the  pleura  becomes  cloudy  and  granular, 
the  surface  is  dry,  and  on  careful  examination  a  thin  layer  of  soft 
lymph,  which  can  be  scraped  off  as  a  delicate  film  with  the  finger 
nail,  may  be  observed  covering  the  congested  surface.  Harden  a 
piece  of  the  lung  with  the  attached  pleura  in  chromic  add  (§  59, 
p.  46),  or  Miiller's  fluid  (§  55,  p.  44).  Suin  a  section  in  pkro-  - 
carmine  (g  77,  p.  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77). 
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PLEURJSy.  »5' 

Low  power  { x  so).-r-If  the  pleuiisy  be  simple,  the  changes  are 
observed  principally  in  the  superficial  or  dense  layer  of  the  pleura. 
Tleie  is  distention  of  the  blood-vessels,  and  even  at  this  stage  exuded 
leucocytes  are  seen  as  bright  pink  specks  around  the  turgid  blood- 
nssds.  On  the  sur&ce  of  the  lung  is  a  delicate,  almost  transparent, 
lijti  of  fibrin,  with  a  few  small  pink  nuclei  scattered  through  its 
sohstance. 

Uigji  power  { x  300). — The  dots  around  the  vessels  are  pink-stained 
leucocytes  or  wandering  cells,  though  a  few  of  them  are  probably 
[unKfffaring  connective  tissue  corpuscles,  even  thus  early.  The  trans- 
;iient  byer  on  the  sur&ce  resembles  very  closely  the  material  that  was 
bind  in  the  alveoli  in  red  hepatization,  the  delicate  filaments  of  fibrin 
nmning  in  all  directions  forming  a  network,  in  the  meshes  of  which 
n  cotanf^ed  coloured  and  colourless  blood  corpuscles,  sometimes  in 
oaadaable  numbers.  This  film  of  lymph  is  most  frequently  thrown 
nt  on  the  endothelial  sur&ce,  so  that  beneath  the  delicate  coagulum 
ix  swollen  codotbelial  cells  may  be  seen  in  profile  as  spindle-shaped 
aDs  with  pink-«tained  nuclei.  Somerimes,  however,  these  cells  are 
iktadtcd  bj^  the  exndadon,  and  are  entangled  in  the  fibrinous  lymph, 
loae  distance  from  their  original  position. 

TUs  k  aD  that  is  to  be  seen  in  the  case  of  a  simple  pleurisy,  but 
"^eaaj  i^  as  has  been  noted,  an  almost  constant  accompaniment  of 
'^"'^Kvn  In  such  a  case  it  is  found  that  the  vesseb  of  the  deep 
^ja  XK  congested,  and  that  numerous  leucocytes  are  collected 
iKMd  ±an,  along  with  which  there  also  occurs  some  slight  swelling 

t  ■^  bods  ot  fibroos  and  elastic  tissue,  so  that,  in  addition  to  the 
xfa  of  ezailed   fibrinous  lymph  described    below,  there  is  some 

-joabg  or  sweELng  <rf  the  pleura  proper.  When  the  effniion  of 
"=^  aie  ;uce  into  the  pleural  canity,  there  is  on  the  pleural  surta^c 

'  =KX  sen  daak  layer,  which  presents  a  honeycombed  appeaxaixe, 

■'3:733=^0^ &iiti  be  smalL   Sanders  likened  this  to  the  ar.oearance 

*^*Ed  wast  zwo  ilices  of  bread  and  butter  were  presseii  Kge^-.a^ 

:  if  fiuid  is  present  in  cotiiiderarjie  '-,;a=nru:s.  :f:e 

The  lajer  of  lymph  may  be  itr.z  lei  :c  as  a  sciL 

i.  leading  the  pieurai  jutuce  :erc-::^7  ancoch. 

.  tTaTTift,  and  e^tam^ried  ts  beilire.  is  fLunil  :a 

e  appearance  as  the  lis;  irecsen.  i3i:=rc  ru: 
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2SO  THE  LUNG. 

more  promincDt  during  this  stage  of  the  disease,  owing  to  the  dis- 
tended lymphatics,  the  return  of  the  btood  to  the  capillaiy  vessels, 
and  the  new  fonnation  of  epithelium. 

Other  temiinations  of  pneumonia  may  be — (u.)  death  dming  one  of 
the  earlier  stages  of  the  disease ;  (3.)  abscess  formation,  wheie  the 
inflammatory  condition  is  very  acute ;  or-  (i:.)  gangrene  may  occur 
where  the  blood  supply  is  rapidly  and  completely  cut  off  by  the  great 
amount  of  effusion  into  the  air  cavities.  In  this  condition  there  is 
the  characteristic  sloughy  appearance,  and  an  intensely  foetid  odour. 


{Forilesmplion  of  Pleura,  see%  t%-i,p.  237.) 

188.  Pleurisy  may  be  divided  into  three  stages  : — 

\tt.  Stage  of  congestion. 

zd.  Stage  during  which  there  is  an  effusion  of  lymph  from  the 
congested  vessels  on  to  the  pleural  surface,  accompanied 
by  an  effusion  of  serous  fluid. 

3(/.  Organisation  in  lymph,  with  absorption  of  fluid,  or  softening 
and  partial  absorption  or  suppuration  of  the  exuded 
products,  Four  stages  are  usually  described,  but  for 
descriptive  purposes  the  above  classification  is  sufficient 

The  naked  eye  appearances  differ  considerably  in  these  three  stages, 
but  the  microscopic  changes  follow  one  another  in  regular  course. 
Of  these  stages  examine  sections  in  the  second  and  third  only. 

In  the  flrst  stage  of  a  simple  pleurisy  the  vessels  of  the  superficial 
layer  of  the  pleura  are  distended  with  blood,  and  are  seen  tolerably 
distinctly  through  the  layer  of  endothelial  cells,  which,  however,  are 
slightly  cloudy  even  at  this  early  stage. 

During  the  second  sU^e  the  pleura  becomes  cloudy  and  granular, 
the  surface  is  dry,  and  on  careful  examination  a  thin  layer  of  soft 
lymph,  which  can  be  scraped  off  as  a  delicate  film  with  the  finger 
nail,  may  be  observed  covering  the  congested  surface.  Harden  ». 
piece  of  the  lung  with  the  attached  pleura  in  chromic  add  (§  59, 
p.  46),  or  Miiller's  fluid  (g  55,  p.  44).  Stain  a  section  in  picro- 
c  (S  77>  P-  55)1  snd  mount  in  Farrant's  solution  (§  106,  p.  77). 
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PLEURISY.  25' 

Low  power  ( x  50). ^If  the  pleurisy  be  simple,  the  changes  are 
observed  principally  in  the  superficial  or  dense  layer  of  the  pleura. 
There  is  distention  of  the  blood-vessels,  and  even  at  this  stage  exuded 
leucocytes  are  seen  as  bright  pink  specks  around  the  turgid  blood- 
vessels. On  the  sur&ce  of  the  lung  is  a  delicate,  almost  transparent, 
layer  of  fibrin,  with  a  few  small  pink  nuclei  scattered  through  its 
substance. 

High  power  ( x  300). — ^The  dots  around  the  vessels  are  pink-stained 
leucocytes  or  wandering  cells,  though  a  few  of  them  are  probably 
proliferating  connective  tissue  corpuscles,  even  thus  early.  The  trans- 
parent layer  on  the  surface  resembles  very  closely  the  material  that  was 
found  in  the  alveoli  in  red  hepatization,  the  delicate  filaments  of  fibrin 
running  in  alt  directions  forming  a  network,  in  the  meshes  of  which 
are  entangled  coloured  and  colourless  blood  corpuscles,  sometimes  in 
considerable  numbers.  This  film  of  lymph  is  most  frequently  thrown 
out  on  the  endothelial  surface,  so  that  beneath  the  delicate  coagulum 
the  swollen  endothelial  cells  may  be  seen  in  profile  as  spindle-shaped 
cells  with  pink-stained  nuclei.  Sometimes,  however,  these  cells  are 
detached  by  the  exudation,  and  are  entangled  in  the  fibrinous  lymph, 
some  distance  from  their  original  position. 

This  is  all  that  is  to  be  seen  in  the  case  of  a  simple  pleurisy,  but 
pleurisy  is,  as  has  been  noted,  an  almost  constant  accompaniment  of 
pneumonia.  In  such  a  case  it  is  found  that  the  vessels  of  the  deep 
layer  arc  congested,  and  that  numerous  leucocytes  are  collected 
around  them,  along  with  which  there  also  occurs  some  slight  swelling 
of  the  bands  of  fibrous  and  elastic  tissue,  so  that,  in  addition  to  the 
layer  of  exuded  fibrinous  lymph  described  below,  there  is  some 
thickening  or  swelling  of  the  pleura  proper.  When  the  effusion  of 
fluid  takes  place  into  the  pleural  cavity,  there  is  on  the  pleural  surface 
a  thick  soft  elastic  layer,  which  presents  a  honeycombed  appearanpc, 
ifthequantityoffluid  be  small.  Sanders  likened  this  to  the  appearance 
obtained  when  two  slices  of  bread  and  butter  were  pressed  together 
and  then  separated ;  if  fluid  is  present  in  considerable  quantities,  the 
surface  is  smooth.  The  layer  of  lymph  may  be  stripped  oS'  as  a  soft, 
easily  broken  membrane,  leaving  the  pleural  surface  perfectly  smooth. 
A  section,  hardened,  stained,  and  examined  as  before,  is  found  to 
present  much  the  same  appearance  as  the  last  specimen,  except  that 
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the  fibrinous  layer  is  coDsiderably  thicker  and  more  granular.  It 
contains  a  greater  number  of  leucocytes,  and  stains  somewhat  more 
deeply,  often  of  a  peculiar  brick  red  tinge,  but  it  still  retains  some  of 
its  transparency.  Around  the  vessels  there  is  a  large  number  of 
exuded  and  proliferated  corpuscles;  the  lymphatics  appear  to  be 
choked  up  by  the  fibrinous  lymph,  and,  in  a  well  stained  section, 
they  may  even  be  seen  filled  with  the  granular  looking  material. 

In  what  may  be  described  as  the  third  stage,  organisation  is  taking 
place  in  the  lymph,  which  forms  a  kind  of  scaffolding  on  or  in  which 
new  connective  tissue  is  farmed,  though  there  is  no  oi^^anisation  of 
the  lymph  itself.  The  lung  is  adherent  to  the  wall  of  the  chest,  as 
the  two  inflamed  surfaces  have  come  together ;  a  temporary  adhesion 
has  been  brought  about  by  the  sticking  together  of  the  two  surCices 
of  soft  lymph  after  the  absorption  of  the  fluid  part  of  the  exudation. 
This  may  be  readily  broken  down,  but  it  is  impossible  to  detach  the 
whole  of  the  lymph  from  the  pleural  surface,  and  at  the  points  fiwa 
which  it  is  detached  the  surface  is  left  rough  aud  irregular,  and 
evidently  something  more  than  the  pleura  is  left  Harden  a  portion 
of  such  a  tung  in  Miiller's  fluid  (g  55,  p.  44),  or  chromic  acid  (g  59, 
p.  46),  stain  in  picro<armine  {§  77,  p.  55),  and  mount  in  Farrant's 
solution  (S  106,  p.  77). 

Examine  a  section  ( x  50).  The  section  under  consideration  was 
taken  from  a  case  in  which  there  had  been  pleurisy  of  some  startding, 
and  where  oi^anisation  had  commenced  in  the  deeper  layer  of  the 
lymph;  the  pleura  was  extremely  thickened,  whilst  on  the  surface 
was  a  layer  of  soft  lymph,  as  described  above ;  there  is  evidence  of 
considerable  congestion  of  the  interalveolar  capillaries.  The  vessels 
in  the  wall  of  the  bronchus  and  in  the  interlobular  septa  are  also 
tilled  with  blood. 

Around  these  vessels  considerable  numbers  of  stained  nuclei  are 
readily  distinguishable.  Passing  outwards,  the  pleura  is  seen  to  be 
considerably  thickened,  and  the  distinction  into  two  separate  layers 
is  altogether  lost ;  the  deeper  part  appears  to  be  made  up  of  swoUen 
fibrous  tissue,  between  which  the  blood-vessels  are  numerous,  and  arc 
filled  with  coloured  blood  corpuscles,  whilst  the  superficial  pan  of 
this  layer  is  composed  of  a  more  delicate  nucleated  reticular  tissue,  in 
which  may  be  seen  large  sinuses,  lining  the  walls  of  which  are  a  few 
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cohmred  blood  corposdes;  rfwre  are  also  namerocs  smalla  ««efa. 
which  appear  as  loops  or  brmching  Iir.ss,  aH  <rf  ibcm  havmg  lltdr 


^  LtrT^i:'-^:-^~..:-j^-. 


'i.,C-^     ai£S     EV'.T^ 


;  17^  »r^=:  oiar  : 


DigiLizedby-GoOglc 


354  THE  LUNG. 

which  vascular  loops,  recognised  as  green  lines,  bounded  by  elongated 
and  flattened  connective  tissue  cells,  may  be  seen  ranning  obliquely 
to  the  surface.  Scattered  here  and  there  are  a  few  small  brick  red 
masses,  which  are  to  be  recognised  as  remnants  of  fibrin.  Near  the 
free  surface  the  new  tissue  is  composed  almost  entirely  of  granular 
looking  fibrin.  It  takes  on  the  picro-carmine  staining  as  a  deep 
brick  red  colour,  whilst  very  tittle  light  is  allowed  to  make  its  way 
through.  Young  vessels  in  the  form  of  Y-shaped  lines,  or  of  more 
or  less  perfect  loops,  may  be  seen  pushing  their  way  from  the  more 
organised  layer  into  this  fibrinous  mass ;  and  around  them  in  this 
position  arc  small  masses  of  red  blood  corpuscles.  Between  the 
young  vessels,  and  running  along  with  them,  are  numerous  young 
connective  tissue  cells,  some  rounded,  others  elongated,  and  forming 
definite  lines.  The  nuclei  of  these  cells  are  deeply  stained,  but 
it  is  somewhat  difficult  to  distinmiish  any  protoplasm  under  this 
power.  In  the  brick  red  granular  lymph,  which  is  found  near  the 
surface,  patches  of  leucocytes,  and  young  connective  tissue  cells,  are 
present  sometimes  in  considerable  numbers.  In  rare  cases  a  delicate 
translucent  layer  of  newly  effused  fibrinous  lymph,  like  thai  already 
described  in  the  second  stage,  entangling  coloured  and  colourless 
corpuscles  in  its  meshes,  is  present. 

High  power  ( x  300). — The  congestion  of  the  vessels  surrounding 
the  air  vesicles,  in  the  interlobular  septa,  in  the  peribronchial  tissue, 
and  in  the  layers  of  the  pleura,  is  now  readily  decerned.  All  the 
vessels  in  these  situations  are  distended,  and  packed  with  the  small 
greenish  corpuscles.  Around  these  various  vessels  the  exuded  leu- 
cocytes and  young  connective  tissue  corpuscles  are  seen  in  large 
numbers  as  pink  bodies ;  and  if  these  are  more  carefully  examined, 
say  in  one  of  the  interlobular  septa,  some  of  them  are  seen  to  be 
rounded,  others  are  oval,  and  others  again  are  becoming  more  or 
less  spindle-shaped.  Some  consist  of  nothing  but  a  deeply  stained 
nucleus,  others  have,  in  addition  to  the  nucleus,  a  surrounding  mass 
of  protoplasm,  and  in  certain  cases  this  protoplasm  is  vacuolated, 
and  the  nucleus  is  pushed  to  one  side.  Where  the  cell  is  spindle- 
shaped,  the  protoplasm  is  frequently  slightly  fibrillated. 

Examine  the  part  of  the  pleura  in  which,  under  the  low  power,  the 
large  open  sinuses  were  seen.     Here  there  is  evidently  a  considerable 
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these  may  be  looked  upon  as  the  cells  of  which  the  walls  of  the  young 
blood-vessels  running  at  right  angles  to  the  surface  are  built  up.     The 


Fia  74.— Loopi  of  blood-vdseli  in  oisumine  tisnie  on  a  wnu 
■urTace.     Section  sluned  witG  picro-onnine.     (  v.  300.) 
v.l.     Loops  of  vessels  fullj  formed,  the  ilnioure  of  which  Is  •nxj 

readily  otBcrred. 
c.s.      Double  rows  of  spindle-shaped  connective  tissue  ceils,  from 

which  the  embryonic  vessels  aie  formed.     Most  of  these 

cells  are  arranged  with  their  long  axes  at  light  angles  to 

the  surface. 
c.l.      Large  cells  met  with  in  all  granulation  tissue  derived  from 

connective  (issue  cells. 
T.ca.  Small  round  cells  or  leucocjrtei. 

cells  of  the  second  set  are  placed  with  their  long  axes  more  or  less 
parallel  with  the  surface  ;  they  are  spindle-shaped  also,  and  have  lying 
between  them  a  clear  pink  homogeneous  material,  which  as  a  rule 
presents  but  little  trace  of  Abrillation.  Passing  towards  the  free  sur- 
face, the  lymph  becomes  more  noticeable,  and  is  seen  as  the  lai^ 
brick  red  granular  masses,  in  which  are  a  few  vessels  surrounded  by  a 
number  of  more  or  less  rounded  cells.  In  this  part  of  the  lymph  the 
organisation  is  at  its  very  earliest  stage.    The  walls  of  the  vesseb  are 
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and  an  extremely  thin  section  in  chromate  of  ammonia  (%  6t,  p.  47), 
cut  sections  (g  70,  p.  50),  stain  one  in  picro-cannine  (g  77,  p.  55), 
and  mount  in  Fatrant's  solution  (§  106,  p.  77).  Another  section 
should  be  stained  in  logwood  (§  78,  p.  59),  and  mounted  in  Canada 
balsam  (§  108,  p.  78). 

Examine  under  a  low  power  a  section  of  a  bronchus  (  x  50),  and 
note  that  next  the  lumen  there  is  a  layer,  consisting  principally  of 
small  round  cells,  with  here  and  there  one  rather  more  elongated, 
generally  placed  at  right  angles  to  the  surface  of  the  mucous  mem- 
brane. Beneath  this  is  the  basement  membrane,  which  is  enormously 
swollen,  and  is  hyaline  and  oedematous.  Immediately  beneath  this, 
and  apparently  pushing  their  way  for  some  distance  into  the  base- 
ment membrane,  are  numerous  distended  blood-vessels,  which  lie 
principally  in  the  inner  fibrous  coat  of  the  bronchus.  Around  the 
vessels,  and  separating  the  fibrous  lamina^  are  numerous  corpuscles, 
recognised  under  this  power  as  deeply  stained  (pink)  granules.  They 
are  especially  numerous  around  the  vessels,  but  are  to  be  met  with 
throughout  the  greater  part  of  this  inner  fibrous  layer.  In  the  same 
way  the  muscular  coat  may  contain  a  few  of  these  cells,  and  the  outer 
fibrous  coat  often,  though  not  invariably,  appears  more  cellular.  This 
peribronchitis  is  usually  not  a  very  marked  feature  in  the  acute  form 
fA  the  disease.  The  catarrhal  changes  are  the  most  prominent,  and 
as  this  is  perhaps  the  best  position  in  which  to  observe  them,  a  shoit 
raumi  of  the  process  may  be  given. 

For  such  an  examination  the  high  power  ( x  309)  must  be  used. 
Within  a  few  hours  of  the  commencement  of  the  attack,  the  blood- 
vessels in  the  inner  fibrous  coat  are  distended,  as  already  seen,  push- 
ing in  the  basement  membrane  towards  the  lumen  of  the  tubule.  In 
from  sixteen  to  twenty-four  hours  the  basement  membrane  becomes 
swollen  and  cedematous,  and  this  change  is  followed  almost  in^ 
mediately  by  a  separation  of  the  ciliated  and  columnar  epithelium, 
which  may,  on  microscopic  examination,  be  found  in  the  bothy 
expectoration.  After  this  the  cells  do  not  again  become  columnar 
until  the  mucous  membrane  returns  to  the  healthy  condition.  Along 
with  the  above  there  are  marked  changes  in  the  mucous  glands,  the 
cells  of  which  first  undergo  cloudy  swelling,  and  then  secrete  mocns 
more  actively,  so  that  the  clear  goblet-like  cells  are  very  n 
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and  in  the  centre  of  the  gUnd  there  is  a  considerable  amount  of 
granular  material.  After  a  few  days  the  typical  catarrhal  condition 
is  reached.  Debove's  layer  of  flattened  cells  is  seen  lying  on  the 
swollen  basement  membrane,  whilst  above  these  flattened  cells  are 
numerous  rounded  or  peg-top  shaped  cells,  which  are  evidently 
derived  by  proliferation  from  the  cells  of  Debove's  layer.  As  these 
cells  become  detached,  they,  along  with  the  mucus  from  the  active 
glands,  constitute  the  muco-purulent  discharge,  the  greyish  parts 
being  composed  of  mucus,  the-  yellow  or  purulent  material  being 
composed  of  the  separated  round  cells.  The  changes  in  the  inner 
Abrous  coat  are  chiefly  around  the  blood-vessels,  which  are  distended, 
and  surrounded  by  a  number  of  leucocytes  and  young  connective 
tissue  corpuscles,  which  take  on  carmine  and  logwood  staining  very 
readily.  Extending  into  the  muscular  coat  are  similar  masses  of 
round  deeply  stained  cells,  and  it  is  to  the  presence  of  these  cells,  as 
a  result  of  inflammation,  that  the  weakening  of  the  muscular  coat  is 
due ;  and,  as  in  the  case  of  blood-vessels,  as  soon  as  the  muscular  coat 
is  involved,  there  is  dilatation  of  the  bronchus  and  bronchiectasis. 
The  outer  fibrous  coat  is  usually  involved  only  as  the  disease 
becomes  more  chronic,  when  there  is  extreme  cellular  infiltration. 
In  the  medium  sized  bronchi  the  changes  are  much  the  same,  except 
that  there  are  no  mucous  glands  present,  and  consequendy  no  mucus. 

Chronic  Bronchitis. 

190.  Chronic  bronchitis  usually  occurs  in  older  people  who  have 
been  subject  to  the  more  acute  form  of  the  disease  during  earlier  life. 
On  examining  a  lung  from  a  case  of  chronic  bronchitis,  the  most 
marked  feature  is  emphysema,  the  air  cavities  of  the  free  margins  of 
the  lungs  are  very  much  distended,  and  the  other  characters  of  this 
condition  are  recognised.— (See  Emphysema,  §  193,  p.  261.)  On 
squeezing  the  cut  surface,  a  quantity  of  muco-purulent  discharge  is 
expelled  from  the  bronchi,  which,  on  examination  under  the  micro- 
scope, is  found  to  be  composed  principally  of  small  round  cells.  Slit 
open  a  bronchus,  and  note  that  the  mucous  membrane  is  deeply 
congested,  is  usually  of  a  dark  red  colour,  and  except  that  it  is 
thrown  into  longitudinal  folds,  it  is  smooth  and  glistening  in  appear- 
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ance.  The  smaller  bronchi  are  usually  dilated,  and  stand  out  more 
prominently  than  normal 

Under  the  low  power  ( x  50),  note  that  the  bronchial  wall  is 
greatly  thickened  and  extremely  granular,  especially  around  the  dis- 
tended blood-vessels,  the  cartilages  are  not  so  prominent  as  in  the 
normal  bronchus,  and  the  muscular  coat  is  almost  obscured.  Lining 
the  bronchus  is  a  layer  of  rounded  or  peg-top  shaped,  seldom 
columnar,  cells. 

Under  the  high  power  ( x  300),  examine  first  the  epithelial  cells 
lining  the  walls  of  the  bronchus.  These  consist  simply  of  rounded  or 
incompletely  developed  columnar  celb,  and  are  very  similar  to  those 
met  with  in  the  later  stages  of  the  acute  form.  The  basement  mem- 
brane is  swollen  and  homogeneous,  whilst  its  under  surface  is  re- 
cessed at  points  by  the  pushing  in  of  the  vessels  of  the  inner  6brous 
coat.  These  vessels,  however,  never  come  to  the  surface  of  the 
basement  membrane.  The  small  round  cells  in  the  inner  fibrous  coat 
vary  slightly  in  size ;  the  smaller  ones  are  simply  exuded  leucocytes, 
whilst  the  larger  ones  are  derived  from  proliferation  of  the  connective 
tissue  cells.  These  do  not  pass  to  the  surface  of  the  basement  mem- 
brane, though  a  few  may  be  found  around  the  vessels  in  its  deeper 
part  The  cartilages  are  shrivelled  and  atrophied,  as  are  also  the 
muscular  fibres ;  they  are  evidently  undergoing  atrophic  changes,  due 
to  the  great  increase  in  the  number  of  tlie  deeply  stained  round  cells. 

In  the  outer  fibrous  coat,  and  extending  along  the  lines  of  the 
interalveolar,  and  even  the  interlobular  septa,  there  is  a  similar  new 
cell  formation  extending  around  the  bronchi  for  some  distance  in 
this  way,  giving  rise  to  a  kind  of  interstitial  pneumonia.  These 
changes  are  most  marked  along  the  lines  of  the  bronchial  vessels  and 
lymphatics,  extending  from  them  to  the  lymphatics  of  the  suiround- 
ing  tissues. 

Capillary  Bronchitis. 

Idl.  This  is  usually  met  with  in  broncho.pneumonia,  and  is  fFe~ 
quently  a  result  of  the  more  acute  form  of  inflammation,  probably 
not  by  an  extension  of  the  inflammatory  process,  but  rather  by  the 
application  of  the  catarrhal  products  directly  to  the  mucous  mem- 
brane, or  by  the  formation  of  a  small  plug  of  section  in  the  bronchus ; 
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whooping-cough,  where  there  is  forced  expiration,  with  closure  of  the 
glottis  during  coughing.  This,  when  continued  for  some  time,  gives 
rise  to  the  emphysematous  condition.  The  causes  are,  then,  long 
continued  and  often  repeated  high  piessure  in  the  air  cavities,  acoxn- 
panied  by  weakening  of  the  walls  of  cavities  by  impaired  nutrition. 

Naked  eye  characters. — On  opening  the  chest  cavity  the  lungs  are 
found  to  be  considerably  more  voluminous  than  normal,  the  anterior 
margins  of  the  lung  extending  much  further  than  they  usually  do — in 
some  cases  overiapping — when  the  sternum  is  removed  The  organ 
is  light,  and  may  weigh  several  ounces  less  than  a  healthy  lung.  The 
whole  of  the  outer  surface  appears  deep  in  colour,  except  near  the 
apex,  down  the  anterior  margins,  and  around  the  margin  at  the  base, 
where  there  is  a  greyish  pink  colour.  At  these  points  the  outlines  of 
the  lobules  are  not  so  distinctly  visible,  but  when  made  out  they  show 
that  the  lobules  are  considerably  increased  in  size.  There  is  great 
distention  of  the  lung  tissue,  and  what  are  called  emphysematous  bulbe 
are  formed.  In  the  bulls  the  tissue  appears  to  be  light  and  spongy, 
and  feels  almost  like  a  mass  of  feathers  in  a  silk  bag.  Squeeze  the 
dilated  portion,  and  it  will  be  observed  that  the  air  can  be  driven  from 
one  point  to  another  along  the  margin  of  the  lung ;  and  if  a  single 
incision  is  made,  the  air  in  the  whole  of  the  emphysematous  portion 
may  be  driven  out  at  the  one  opening.  The  tissue  "  cuts  "  with  a 
peculiar  gritty  or  harsh  feeling,  and  to  the  touch  the  cut  sur&ce  is 
harsh  and  dry.  Throughout  the  whole  of  the  non-emphysetnatous 
part  of  the  section  there  is  more  blood  than  one  meets  with  in  the 
healthy  lung.  On  examining  the  cut  bullae  they  arc  found  to  consist 
of  large  cavities,  across  which  run  thin  non-vascular  trabecuUe,  evi- 
dently the  remains  of  interalveolar  septa.  No  blood  oozes  from 
the  section  where  the  bullae  are  well  marked ;  on  squeezing  the  lung 
a  yellow  catarrhal  fluid  exudes  from  the  bronchi,  as  in  this  condition 
there  is  bronchitis  usually  of  old  standing. 

With  a  piece  of  string  tie  one  of  the  emphysematous  bulUe  Grraly, 
so  as  to  keep  in  the  air.  Remove  the  mass  below  the  constricted 
portion.  To  the  string  attach  a  weight  sufficient  to  sink  the  mass. 
Place  in  Miiller's  fluid  {§  55,  p.  44)  or  chromic  acid  (§  59,  p^  46),  cut 
sections  (§  70,  p.  50),  stain  in  picro-cannine  (§  77,  p.  55),  and  mount 
in  Farrant's  solution  (g  106,  p.  77). 
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— colourless  blood  corpuscles ;  and  (3.)  The  third  fonn  of  corpuscle 
is  found  in  greatest  numbers  towards  the  periphery  of  the  mass  of 
exudation.  It  is  usually  very  much  larger  (two  to  six  times)  than 
either  of  the  preceding  forms,  and  is  recognised  I7  the  fact  that  it 
has  usually  one  or  several  well-marked  and  deeply  stained  nuclei. 
The  cell  is  rounded  or  oval,  and  is  composed  of  delicately  stained 
granular  protoplasm,  in  which  the  nuclei  stand  out  as  deeply  stained 
bodies.  The  nuclei  vaiy  considerably  in  size,  even  in  the  same  cell 
Though  most  of  the  large  cells  are  lying  free  near  the  edge  of  the 
alveolus,  some  of  them  may  be  seen  siill  adherent  to  the  wall,  and 
these  seem  to  be  in  a  state  of  active  proliferation,  some  of  the  cells 
being  still  attached  to  the  parent  cells  by  bands  of  protoplasm  only, 
which  act  as  peduncles  until  the  cells  are  set  free.  The  ovoid  c«lU 
are  all  derived  from  the  epithelial  lining  of  the  alveoU  by  this  process 
of  proliferation.  It  is  a  catarrhal  proliferation  of  the  epithelium 
lining  the  air  vesicles. 

In  the  zone  outside  the  above  the  air  vesicles  contain  only  the 
cellular  elements  with  a  small  quantity  of  granular  matrix  (mucin,  &c). 
Here  the  coloured  blood  corpuscles  and  the  fibrin  appear  to  l»e 
absenL  The  celb  are  almost  entirely  catarrhal,  and  their  characters, 
as  described  above,  are  much  more  readily  discerned.  On  the 
addition  of  acetic  acid  the  mucin  between  the  cells  may  be  brought 
out  slightly  more  prominently.  bt:t  it  is  always  a  diffii'.ult  matter  to 
observe  this  interce'biaT  material  In  the  very  early  sta^e  of  the 
catarrh,  the  proUferatiog  process  may  be  exr.eedtn^ly  well  demon- 
strated in  this  zone,  and  the  celS  lirir.g  the  air  vtside  are  *een  to  be 
swollen,  multinucleated,  aid  ;n  mar.y  case*  divi'Iing,  ar.d  th.it  the 
catarrhal  cells  are  to  be  observed  in  ail  *ta^"r(  of  fj._-ta<  hn-.en;  ff-m 
the  alveolar  walL  Where  thii  is  lak>.;^  pla/^  the  blvid-iei^li  are 
distended,  and  there  \s  siiht  th;'lc»r;r.|^  of  tl-.e  a:-.e'-Lir  w^:;  f.-,>^ 
apart  from  the  iwrea^MH  Ir.ickr.e^s  of '.he  ei.irr.f-ILd  Ia;.er-  In  writ 
has  been  described  u  the  o-ter  zor.^  tr..*  f.r-/.feTi*>. e  'a-.-x  -A 
epithelium  and  the  d  ^ttr.: ->n  of  'i.t  'Jj/A-^k-si:,-,  tsaj  'jc  al,  -j-.i*.  is 
present,  though  in  o"-r.er  ca,es  L'-.e  cara.Tr.A:  j.r'x:>.t,  f."  ;-,-  --~i  •■> 
the  margin  of  the  Io!>",Ie.  I:  «.«  be  t.'.'j-A,  even  i-.ere  tl-*  Ciii~-.iJ 
jXDcess  has  been  goJig  or.  f'..r  a  few  iiiy»  ',r.!y,  i}^;  ;:--  lir_-*  j^_j  -^ 
epithelial  ce!b  are  bt"^:rJr.g  mwe  -^v  .lar,  '.'.-a  '!■;■;-  v  i--.  -^'  j^i 
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that  these  rounded  openings  are  much  fewer  in  numbei  than  are  the 
polygonal  openings  in  the  healthy  lung.  In  place  of  a  number  of 
them,  there  are  large  irregular  openings,  usually  surrounded  by  cup- 
shaped  depressions.  In  a  favourable  section  the  capillary  blood- 
vessels are  seen  to  form  a  network,  with  wider  meshes  than  iu  the 
normal  lung,  and  the  transverse  diameter  of  the  vessel  a  not  so  great. 
The  vessels  are  apparently  stretched  over  an  expanded  sur&ce. 
Although  there'  is  evidently  dilatation,  and  probably  thinning  of  the 
walls,  the  thinning  is  not  at  first  sight  apparent,  for  the  sections  of  the 
walls  between  the  individual  cavities  are  sometimes  even  broader  than 
in  the  normal  lung.  This  may  be  accounted  for  as  follows: — In 
emphysema  the  individual  air  cells  are  not  distended ;  there  is  rather 
a  distention  of  the  infundlbula  and  the  alveolar  passages,  and,  as  a 
result  of  this  distention,  a  flattening  out  of  the  air  vesicles  which 
form  their  walls,  and  the  greater  the  distention  of  the  larger  cavities 
the  more  marked  becomes  the  flattening  of  the  air  vesicles,  the  walls 
of  which  also  become  considerably  stretched.  Consequently,  if  the 
normal  air  vesicle  be  imagined  as  represented  by  a  cup  with  a 
thickened  rim,  the  embryonic  epithelial  cells,  &c.  at  the  edge  of  the 
cup  forming  this  rim,  the  flattened  out  emphysematous  air  vesicle 
may  be  compared  to  a  saucer,  also  with  a'  thickened  rim.  If  the  cup 
be  cut  down  in  transverse  sections,  a  considerable  number — say  eight 
or  ten — arc  cut  almost  at  right  angles  to  the  septa,  and  therefore  in  a 
direction  showing  least  thickness  of  the  wall.  In  cutting  down  the 
saucer,  on  the  other  hand,  the  number  of  sections  must  be  fewer — 
only  two  or  three — and  each  section  passes  obliquely  through  the 
wall,  which  consequently  appears  thicker,  though  it  may  actually  be 
thinned,  and  the  relative,  but  not  the  absolute,  number  of  sections 
through  the  bottoms  of  the  concavities  will  be  increased.  Hence 
the  apparent  thickening  of  the  walls  of  the  spaces  and  the  numbers  of 
membranous  patches  over  which  the  capillary  vessels  are  stretched. 
It  will  be  remembered  that  when  the  section  was  made  into  the  lung 
there  was  in  the  emphysematous  portion  no  exudation  of  blood,  even 
on  pressure — this  being  due  to  the  fact  that  the  pressure  on  and 
stretching  of  the  vessels  over  an  increa.sed  area  frequently  bring  about 
their  occlusion.  By  this  fact,  too,  is  the  absence  of  tucmorrhage  after 
rupture  of  th^  septa  during  life  accounted  for.     The  breaking  down 
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of  the  septa  does  not  take  place  irregularly,  but  follows  a  regular  plan. 
The  septa  between  individual  air  cells  never  give  way,  they  are  simply 
stretched  out ;  but  the  septa  between  adjacent  infundibula  of  the  same 
alveolar  system,  or  between  infundibula  of  adjacent  alveolar  systems, 
may  be  broken  down.  These  changes  will  perhaps  be  better  under- 
stood with  the  aid  of  a  diagram. 

Under  the  high  power  all  the  above  appearances  should  be 
verified,  and  in  addition  there  are  a  few  fibres  of  muscular  tissue  to 
be  observed  around  the  openings  of  the  infundibula.  In  emphysema 
these  are  more  distinctly  seen  than  in  the  normal  lung,  as  they  are 
somewhat  hypertrophied.  Besides  the  changes  in  the  walls  already 
noted,  there  are  marked  changes  in  the  epithelium  lining  the  air 
vesicles.  It  is  granular  and  atrophied,  and  is  evidently  undergoing 
fetty  degeneration.  (Stain  a  section  in  osmic  acid,  g  86,  p.  67,) 
These  atrophic  changes  are  brought  about  by  the  constriction  of  the 
capillary  blood-vessels— the  greater  the  constriction,  the  greater  the 
amount  of  fatty  degeneration  and  atrophy  of  the  epithelial  cells. 
Another  change  brought  about  by  the  obliteration  of  the  capillaries 
is  thickening  of  the  walls,  and  even  atheroma  of  the  larger  branches 
of  the  pulmonary  artery.     (See  §  153,  p.  165). 

In  this  condition  the  right  side  of  the  heart  is  usually  dilated,  and 
also  somewhat  hypertrophied. 

Collapse  of  the  Lung. 

194.  This  is  met  with  under  three  or  four  different  conditions. 

(i.)  It  may  be  met  with  in  patients  who,  before  death,  have  been 
extremely  exhausted,  and  where  there  has  not  been  sufficient  strength 
left  to  enable  the  patient  to  take  a  full  inspiration.  In  such  cases  the 
collapse  is  in  the  lower  and  posterior,  or  least  moveable,  portions  of 
the  lung.  The  tissue  has  a  firm  and  fleshy  feeling,  is  non-vesicular, 
and  sinks  in  water.  In  this  form  there  is  usually  congestion  of  the 
collapsed  and  surrounding  parts. 

(3.)  In  weakly  new-born  children  there  is  a  similar  condition, 
known  as  ateUaasis,  where  the  collapse  occurs  in  conoidal  patches  of 
one  or  more  lobules  at  the  periphery,  especially  near  the  root  and  at 
the  base  of  the  lung.    The  collapsed  patches  in  such  a  condition  are 
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of  a  bluish  or  slate  colour,  and  the  tissue  is  so  solid  that  it  sinks 
in  water.  ' 

(3-)  ^Vhere  there  is  an  efTusion  of  fluid  into  the  pleural  cavity,  as 
in  pleurisy,  there  may  be  collapse  of  the  whole  lung.  This  may  dis- 
appear if  the  fluid  is  absorbed ;  but  where  at  the  same  time  there  is  a 
thickening  of  the  pleura,  and  o^nisation  is  taking  place  in  the 
lymph,  the  lung  may  be  bound  down  to  the  postero-intemal  wall  of 
the  pleural  cavity,  and  the  collapse  remains.  The  lung  is  aosemic, 
though  it  may  be  somewhat  cedematous. 

(4.)  Collapse  may  also  be  due  to  a  wound  in  the  chest  waU  in 
which  the  visceral  pleura  is  involved.  Here  the  lung  is  first  con- 
gested and  solid,  but  after  a  time  it  may  become  more  anaemic  than 
the  other  lung,  which,  however,  in  such  circumstances,  has  a  tendency 
to  become  congested  and  even  emphysematous. 

In  all  the  above  forms  the  tissue  feels  firm  and  fleshy,  there  is  no 
crepitation,  and  no  air  can  be  squeezed  out  on  pressure ;  a  part  of 
the  solid  lung  will  sink  in  water,  and  though  in  the  earlier  stages  of 
collapse  the  lung  is  congested,  in  the  later  stages  it  becomes  anscmic, 
as  its  function  is  in  abeyance. 

(5.)  Lobular,  collapse  ukes  place  in  broncho-pneumonia,  under 
which  heading  it  is  described  as  leaden  looking  patches,  each  con- 
sisting of  a  lobule,  or  of  a  group  of  lobules,  frequently  depressed 
below  the  surface  of  the  surrounding  lung.  This  form  of  collapse  is 
usually  determined  by  a  plug  of  mucus  which  acts  as  a  ball  valve, 
allowing  air  to  pass  out,  but  falling  back  to  the  mouth  of  one  of  the 
smaller  openings  at  the  bifurcation  of  a  bronchus  whenever  air  enters 
the  lung.  It  is  accompanied  by  congestion  of  the  capillary  vessels 
of  the  collapsed  parts,  and  by  emphysema  of  the  lobule  supplied  by 
the  corresponding  smaller  branch  of  the  bronchus,  which  is  not 
plugged.  It  is  usually  situated  at  the  base  and  posterior  border  of 
the  lung,  or  along  the  free  margins,  but  such  depressed  patches  may 
be  present  at  almost  any  part  of  the  surface. 

Catarrhal  Pneumonia. 

195.  Synonyms,  "Broncho"  Pneumonia,  "Lobular"  Pneumonia. 

This  condition,  in  its  simplest  and  most  typical  forms,  is  met  with 

in  children  who  have  sulTered  from  capillary  bronchitis  during  the 
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— colourless  blood  corpuscles ;  and  (3.)  The  third  fonn  of  corpuscle 
is  found  in  greatest  numbers  towards  the  periphery  of  the  mass  of 
exudation.  It  is  usually  very  much  larger  (two  to  six  times)  than 
either  of  the  preceding  forms,  and  is  recognised  by  the  fact  that  it 
has  usually  one  or  several  well-marked  and  deeply  stained  nuclei. 
The  cell  is  rounded  or  oval,  and  is  composed  of  delicately  stained 
granular  protoplasm,  in  which  the  nuclei  stand  out  as  deeply  suincd 
bodies.  The  nuclei  vary  considerably  in  size,  even  in  the  same  cell. 
Though  roost  of  the  large  cells  are  lying  free  near  the  edge  of  the 
alveolus,  some  of  them  may  be  seen  still  adherent  to  the  wall,  and 
these  seem  to  be  in  a  state  of  active  proliferation,  some  of  the  cells 
being  still  atUched  to  the  parent  cells  by  bands  of  protoplasm  only, 
which  act  as  peduncles  until  the  cells  are  set  free.  The  ovoid  cells 
are  all  derived  from  the  epithelial  lining  of  the  alveoli  by  this  process 
of  proliferation.  It  is  a  catarrhal  proliferation  of  the  epithelium 
lining  the  air  vesicles. 

In  the  zone  outside  the  above  the  air  vesicles  contain  only  the 
cellular  elements  with  a  small  quantity  of  granular  matrix  (mucin,  &c). 
Here  the  coloured  blood  corpuscles  and  the  fibrin  appear  to  be 
absent  The  cells  are  almost  entirely  catanhal,  and  their  characters, 
as  described  above,  arc  much  more  readily  discerned.  On  the 
addition  of  acetic  acid  the  mucin  between  the  cells  may  be  brought 
out  slighdy  more  prominently,  but  it  is  always  a  difficult  matter  to 
observe  this  intercellular  material  In  the  very  early  stage  of  the 
catarrh,  the  proliferating  process  may  be  exceedingly  well  demon- 
strated in  this  zone,  and  the  cells  lining  the  air  vesicle  are  seen  to  be 
swollen,  multinucleated,  and  in  many  cases  dividing,  and  that  the 
catarrhal  cells  are  to  be  observed  in  all  stages  of  detachment  from 
the  alveolar  wall  Where  this  is  taking  place  the  blood-vessels  are 
distended,  and  there  is  slight  thickening  of  the  alveolar  wall  quite 
apart  from  the  increasod  thickness  of  the  epithelial  layer.  In  what 
has  been  described  as  the  outer  zone,  this  proliferative  layer  of 
epithelium  and  the  distention  of  the  blood-vessels  may  be  all  that  is 
present,  though  in  other  cases  the  catarrhal  products  fill  the  cells  to 
the  margin  of  the  lobule.  It  will  be  noted,  even  where  the  catarrlial 
process  has  been  going  on  for  a  few  days  only,  that  the  large  detached 
epithelial  celb  are  becoming  more  granular,  less  deeply  stained,  and 
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studded  with  small  highly  rcfmctile  bodies.  If  a  section  at  this  stage 
be  stained  with  osmic  acid  {§  86,  p.  67),  these  refra^tile  bodies  are 
blackened,  showing  that  the  cells  are  undergoing  fatty  degenention. 
The  interlobular  septa,  as  already  seen,  are  considerably  thickened, 
the  vessels  running  in  them  are  distended  with  the  coloured  corpuscles 
(stained  green  with  picro-carmine),  and  there  may  be  small  extravasa- 
tions around  the  vessels,  in  addition  to  which  there  appears  to  be 
proliferation  of  the  connective  tissue  corpuscles,  and  an  exudation  of 
leucocytes.  The  strands  of  fibrous  tissue  of  which  a  septum  is  com- 
posed are  somewhat  separated  from  one  another,  and  in  the  lympha- 
tics granular  looking  masses  may  frequently  be  observed.  The 
deeper  layer  of  the  pleura  is  usually  in  a  similar  condition. 

The  form  above  described  is  the  first  stage  of  the  acute  form,  but 
it  is  to  be  remembered  that,  just  as  in  the  case  of  the  lobar  pneu- 
monia, the  catarrhal  products  may  pass  through  a  series  of  changes, 
owing  to  which  changes  both  the  naked  eye  and  microscopic  charac- 
teristics are  somewhat  altered,  so  in  this  form  the  various  stages  are 
described  under  the  terms  of  red  and  grey  splenization  and  resoluticm, 
corresponding  to  the  stages  of  red  and  grey  hepatization  and  resola- 
tion  of  the  acute  lobar  form. 

(JREV  Splenization, 

196.  Grey  splenization  corresponds  very  closely  to  the  grey  hepa- 
tization of  acute  pneumonia. 

On  naked  eye  examination  the  lung  is  not  nearly  so  deeply  con- 
gested, and  in  some  cases  may  appear,  as  a  whole,  even  paler  than 
normal,  though  this  is  due  to  the  pallor  of  the  more  solid  patches. 
In  the  centre  of  the  solid  patches  there  is  frequently  a  greyish  point, 
or  the  grey  colour  may  be  marked  throughout  the  whole  lobule.  On 
palpation,  the  patches  are  not  always  firm  and  solid 

Make  a  section  into  the  lung,  and  note  the  slight  congestion  around 
the  greyish  yellow  lobules.  Then  squeeze  the  lung,  and  note  that 
firom  the  bronchi,  even  the  very  small  ones,  a  quantity  of  muco- 
purulent material  is  exuded:  this,  on  microscopic  examinaricwi,  is 
found  to  consist  of  pus  corpuscles,  or  of  fat  globules  of  various  sizes, 
which  are  blackened  by  osmic  acid.     On  the  addition  of  acetic  acid. 
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involve  the  whole  of  the  tissue  in  the  immediate  oeighbouifaood  oS 
the  bronchus.  To  the  naked  eye,  the  Imig  presents  the  characteristic 
features  of  ordinary  lobular  pneumonia,  with  here  and  there  points  of 
suppuration. 

(i.)  Chronic  broncho-pneumonia,  which  appears  to  be  little  more 
than  an  interstitial  pneumonia,  set  up  by  the  irritation  of  the  absorbed 
broncho-pneumonia  products.  It  occurs  as  a  diffuse  form  especially 
in  children,  and  as  a  nodular  form  in  old  people.  The  appearances, 
both  naked  eye  and  microscopic,  are  very  much  those  of  interstitial 
pneumonia  (described  in  §  200,  p.  283). 

(3.)  Caseous  broncho-pneumonia,  of  either  the  nodular  or  the 
diffuse  form,  is  as  yet  not  exactly  localised ;  by  some  it  is  placed  in 
the  class  of  true  caUrrhal  pneumonias  (see  papers  by  D.  J.  HamiltOD 
\a  the  J'raaHiofur  loT  1879,  ti/j^.),'  whilst  by  other  authorities  it  is 
referred  to  the  specific  or  tubercular  diseases.  To  whichever  class  it 
may  belong,  it  will  be  more  conveniently  treated  under  the  heading 
of  phthisis  than  under  broncho-pneumonia. 

(4.)  Owing  to  the  changes  in  the  walls  of  the  bronchi  in  broncho- 
pneumonia, a  form  of  ulcerative  bronchiectasis  (of  the  small  lobular 
bronchi)  is  sometimes  met  with,  in  which  irr^ular  cavities  containing 
softened  or  purulent  material  are  seen.  This  form  is  apt  to  be  mis- 
taken for  caseous  tubercle  (Greenfield).  ' 


The  Pneumono-Konioses,  or  the  Dust  Diseases  of  the  Linic. 
The  most  important  of  these  are — 

1.  Anthracosis — Coal-miners'  phthisis. 

2.  Siderosis — Needle-grinders'  phthisis. 

3.  Silicosis — Stone-masons'  phthisis. 

But  there  are  numerous  other  forms,  such  as  those  due  to  iithalation 
of  vermilion,  wool,  cotton,  &c 

Of  these  it  will  be  necessary  to  examine  specimens  of  the  first  and 
third  only,  in  both  of  which,  however,  characters  distinctive  of  the 
special  disease  or  of  the  group  may  be  observed. 

'  D.  J.  Hamillon  on  (he  Palholt^  of  Bronchitis,  Catairha)  Pnrantaiik, 
Tubercle,  aiul  Allied  Leaioiu  of  the  Hum«o  Lung,  18S3. 
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"  Anthracosis,"  or  Coal-Miners'  Phthisis. 

196.  ir  the  lungs  of  a  coal-miner  be  examined,  they  are  invariably 
found  to  be  intensely  pigmented ;  they  fill  the  pleural  cavity  more 
completely  than  in  the  nonnal  coodition,  and  are  usually  adherent  at 
points  to  the  walls  of  the  chest ;  they  are  of  greater  size  and  weight, 
are  considerably  firmer,  and  are  more  solid  than  a  normal  lung.  On 
examining  the  pleural  surface  in  a  typical  case  of  coal-miners'  phthisis, 
it  at  first  sight  appears  to  be  uniformly  black,  but  on  closer  examina- 
tion small  dark  spots,  or  accumulations  of  pigment,  from  which  lines 
radiate  in  various  directions,  may  be  seen,  these  lines  corresponding 
to  the  lines  of  the  lymphatics  of  the  interlobular  septa.  Very  fre- 
quently in  the  centre  of  these  spots  there  is  a  lighter  coloured  poinf 
Such  a  spot,  with  its  Ught  centre  and  its  dark  periphery,  is  found 
to  be  firm,  hard,  and  fibroid,  and  is  about  the  size  of  a  mustard 
seed,  or  a  little  larger.  On  section,  the  lung  is  found  to  be  firm  and 
tough ;  it  has  a  peculiar  harsh  emphysematous  feeling,  whilst  small 
nodules  similar  to  those  seen  on  the  pleural  surface  are  scattered 
throughout  its  substance,  but  in  smaller  numbers.  Between  these 
nodules  the  pigmentation  is  not  nearly  so  well  marked,  though  it  will 
be  observed  that  there  is  a  considerable  deepening  of  the  colour  of 
the  tissue,  especially  along  the  course  of  the  lymphatics  in  the  inter- 
lobular septa.  From  the  cut  surface  a  large  quantity  of  inky  black 
fluid  exudes,  which  in  the  fresh  condition  stains  the  hands.  The 
bronchia]  glands  when  incised  are  found  to  be  finn,  hard,  and  deeply 
pigmented.  The  mucous  membrane  of  the  bronchi  is  pink  (not 
black),  and  is  covered  with  mucus;  it  is  often  considerably  injected. 
At  one  or  two  points  in  the  lung,  if  the  disease  be  far  advanced,  the 
lung  tissue  presents  the  appearance  of  a  solid  black  mass,  or  in  the 
blackest  part  of  this  there  may  be  a  cavity  bounded  by  ragged  sloughy 
looking  walls. 

Harden  the  lung  in  Miiller's  fluid  (§  55,  p.  44),  or  chromic  acid 
(§  59.  P-  46)- 

Low  power  (  x  50). — Examine  the  section,  on  which  should  be  a 
piece  of  the  pleura,  and  which  should  pass  through  several  lobules. 

Note  that  the  pleura  is  divided  into  two  distinct  layers ;  the  more 
superficial  of  which  is  but  slightly  pigmented  at  any  point,  and  is 
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involve  the  whole  of  the  tissue  in  the  immediate  neighbouihood  of 
the  bronchus.  To  the  naked  eye,  the  lung  presents  the  characteristic 
features  of  ordinary  lobular  pneumonia,  with  here  and  there  points  of 
suppuration. 

(3.)  Chronic  broncho-pneumonia,  which  appears  to  be  little  more 
than  an  interstitial  pneumonia,  set  up  by  the  irritation  of  the  absorbed 
broncho-pneumonia  products.  It  occurs  as  a  diffuse  form  especially 
in  children,  and  as  a  nodular  form  in  old  people.  The  appearances, 
both  naked  eye  and  microscopic,  are  very  much  those  of  interstitial 
pneumonia  (described  in  ^  200,  p.  283). 

(3.)  Caseous  broncho-pneumonia,  of  either  the  nodular  or  the 
diffuse  form,  is  as  yet  not  exactly  localised ;  by  some  it  is  placed  in 
the  class  of  true  catarrhal  pneumonias  (see  papers  by  D.  J.  Hamilton 
in  the  Praditwner  for  1879,  et  seq.),'^  whilst  by  other  authorities  it  is 
referred  to  the  specific  or  tubercular  diseases.  To  whichever  class  it 
may  belong,  it  will  be  more  conveniendy  treated  under  the  heading 
of  phthisis  than  under  broncho-pneumonia. 

(4.)  Owing  to  the  changes  in  the  walls  of  the  bronchi  in  broncho- 
pneumonia, a  form  of  ulcerative  bronchiectasis  (of  the  small  lobular 
bronchi)  is  sometimes  met  with,  in  which  irregular  cavities  containing 
softened  or  purulent  material  are  seen.  This  form  is  apt  to  be  mis- 
taken for  caseous  tubercle  (Greenfield). 

The  Pneumono-Konioses,  or  the  Dust  Diseases  of  the  Lung, 
The  most  important  of  these  are — 

1.  Anthracosis — Coal-miners'  phthisis. 

2.  Siderosis— Needle-grinders'  phthisis. 

3.  Silicosis — Stone-masons'  phthisis. 

But  there  are  numerous  other  forms,  such  as  those  due  to  inhalatioo 
of  vermilion,  wool,  cotton,  &c 

Of  these  it  will  be  necessary  to  eitamine  specimens  of  the  first  and 
third  only,  in  both  of  which,  however,  characters  distinctive  of  the 
special  disease  or  of  the  group  may  be  observed. 

■  D.  ].  Hamilton  on  the  Pathology  of  BronchiCis,  Calanhal  PonuDODiB, 
Tabetcle,  and  Allied  Lesions  of  the  Human  Lung,  1S83. 
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"  Anthracosis,"  or  Coal-Miners'  Phthisis. 

198.  If  the  lungs  of  a  coal-miner  be  examined,  they  are  iavariably 
found  to  be  intensely  pigmented ;  they  fill  the  pleural  cavity  more 
completely  than  in  the  normal  condition,  and  are  usually  adherent  at 
points  to  the  walls  of  the  chest ;  they  are  of  greater  size  and  weight, 
are  considerably  firmer,  and  are  more  solid  than  a  normal  lung.  On 
examining  the  pleural  surface  in  a  typical  case  of  coal-miners'  phthisis, 
it  at  firat  sight  appears  to  be  uniformly  black,  but  on  closer  examina- 
tion small  dark  spots,  or  accumulations  of  pigment,  from  which  lines 
radiate  in  various  directions,  may  be  seen,  these  lines  corresponding 
to  the  lines  of  the  lymphatics  of  the  interlobular  septa.  Very  fre- 
quently in  the  centre  of  these  spots  there  is  a  lighter  coloured  poinE 
Such  a  spot,  with  its  Ught  centre  and  its  dark  periphery,  is  found 
to  be  firm,  hard,  and  fibroid,  and  is  about  the  size  of  a  mustard 
seed,  or  a  little  larger.  On  section,  the  lung  is  found  to  be  firm  and 
tough ;  it  has  a  peculiar  harsh  emphysematous  feeling,  whilst  small 
nodules  droilar  to  those  seen  on  the  pleural  surface  are  scattered 
throughout  its  substance,  but  in  smaller  numbers.  Between  these 
nodules  the  pigmentation  is  not  nearly  so  well  marked,  though  it  will 
be  observed  that  there  is  a  considerable  deepening  of  the  colour  of 
the  tissue,  especially  along  the  course  of  the  lymphatics  in  the  inter- 
lobular septa.  From  the  cut  surface  a  lai^e  quantity  of  inky  black 
fluid  exudes,  which  in  the  fresh  condition  stains  the  hands.  The 
bronchial  glands  when  incised  are  found  to  be  firm,  hard,  and  deeply 
pigmented.  The  mucous  membrane  of  the  bronchi  is  pink  (not 
black),  and  is  covered  with  mucus;  it  is  often  considerably  injected. 
At  one  or  two  points  in  the  lung,  if  the  disease  be  far  advanced,  the 
lung  tissue  presents  the  appearance  of  a  soUd  black  mass,  or  in  ihe 
blackest  part  of  this  there  may  be  a  cavity  bounded  by  ragged  sloughy 
looking  walls. 

Harden  the  lung  in  Miiller's  fluid  (%  55,  p.  44),  or  chromic  acid 
(§  59.  P-  46). 

Low  power  (  x  50). — Examine  the  section,  on  which  should  be  a 
piece  of  the  pleura,  and  which  should  pass  through  several  lobules. 

Note  that  the  pleura  is  divided  into  two  distinct  layers ;  the  more 
superficial  of  which  is  but  slightly  pigmented  at  any  point,  and  is 
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apparcDtly  little  changed.  Between  it  and  the  deep  layer,  which  is 
conddetably  thickened,  sometimes  being  three  or  four  times  the 
normal  thickness,  is  a  sharp  line  of  demarcation.  Throughout  the 
thickened  pleura  are  black  patches,  which  evidently  follow  the  lines  of 
the  lymphatics  in  the  connective  tissue,  and  surround  the  blood-vessels ; 
they  are  sharply  bounded  by  the  walls  of  the  lymph  spaces  or  sinuses. 

The  interlobular  septa  continuous  with  the  deep  layer  of  the  pleura 
are  also  considerably  increased  in  size,  and  the  lymphatics  are  simi- 
larly injected  with  the  coal-black  pigment.  From  the  interlobular 
septa  the  black  lines  and  masses  may  be  traced  into  the  perivascular 
and  peribronchial  tissue,  as  the  lymphatics  surrounding  these  tubes 
are  in  direct  communication  with  those  in  the  septa,  and  so  with 
those  in  the  deep  layer  of  the  pleura.  The  mucous  membrane  of  the 
bronchus  is  entirely  free  from  pigment  of  any  kind,  though  it  is  fte- 
quently  swollen  and  in  a  condition  of  catanh. 

Having  examined  the  coarser  masses  of  pigment,  next  note  care- 
fully the  interalveolar  septa,  which  even  under  this  low  power  appear 
to  be  considerably  thickened,  and  in  the  thickened  walls  of  the  air 
vesicles  are  seen  numerous  dark-coloured  patches.  Near  one  of 
these  patches  observe  the  appearance  presented  by  an  air  vesicle. 
There  is  evidently  swelling  and  proliferation  of  the  epithelial  cells, 
some  of  which  ap|)ear  to  contain  particles  of  the  coal-black  pigment, 
so  that  under  this  power  the  air  vesicles  contain  a  number  of  detached 
cells,  many  of  them  deeply  pigmented,  but  others  are  seen  simply  as 
catarrhal  cells,  derived  from  the  epithelial  surface.  If  a  small  branch 
of  the  pulmonary  artery  is  examined,  it  will  be  found  that,  in  addidon 
to  the  thickening  of  the  outer  coat  or  adventitia,  there  b  also  an  in- 
crease in  the  thickness  of  the  intima,  leading  in  many  cases  to  a 
decrease  in  the  size  of  the  lumen  of  the  vessel,  or  in  some  cases  to  a 
complete  obliteration  of  the  vascular  tube.  This  is  especially  well 
marked  where  the  nodules  are  most  numerous,  and  it  appears  pro- 
bable that  the  fibrous  nodules  have  in  their  centre,  very  frequently 
at  any  rate,  an  obliterated  vessel.  It  is  also  found  that  where  these 
nodules  are  most  numerous  the  process  of  breaking  down  is  most 
marked,  due  |>ossibly  to  the  obstruction  of  the  lymphatic  and  blood  flow. 

High  power  ( X  300).  —Here  examine  the  tissues  in  a  different 
order.     Follow  the  course   of  the  pigment   in  the  lung.      In   the 
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membrane  of  the  bronchi  no  pigment  is  found,  but  fre- 
quently there  is  prohferation  of  the  epithelial  cells,  many  of  which  in 
such  cases  are  but  imperfectly  ciliated,  are  not  so  well  formed,  and 
are,  as  a  rule,  much  smaller.  Lying  beneath  these  cells  is  a  homo- 
geneous membrane,  swollen  and  oedematous,  whilst  the  vessels  beneath 
are  congested.  There  is,  in  fact,  in  such  cases  the  condition  described 
under  the  heading  of  bronchitis.  The  pigment,  whatever  may  be  the 
reason,  does  not  effect  a  lodgment  on  the  mucous  surface  of  the 
bronchus.  In  the  air  vesicles,  however,  coal  particles  are  found  in  con. 
siderable  numbers,  some  of  them  lying  free  on  the  surface  of  the 
epitheUum,  others  contained  within  detached  epithelial  cells,  whilst 
others  ^;ain  are  found  within  swollen  epithelial  cells,  still  attached  to 
the  wall  of  the  air  vesicle.  In  addition  to  these  are  numerous  nucle- 
ated cells  lying  free  in  the  cavity.  Such  cells  vaiy  from  the  size  of  a 
colourless  blood  corpuscle  to  three  or  four  times  that  size,  and  some 
few  of  them  may  have  several  nucleL  Occasionally,  too,  a  few 
coloured  blood  corpuscles  may  be  recognised. 

In  the  walls  of  the  air  vesicles  under  this  power  marked  changes  may 
be  seen.  The  lymphatics  or  lymph  spaces  in  many  cases  are  packed 
with  pigment.  If  the  connective  tissue  cells  in  the  walls  of  these 
spaces  be  carefully  examined,  they  are  seen  to  contain  small  granules 
of  coal-black  pigment,  and  some  free  cells  lying  in  the  lymphatic 
channel  also  hold  pigment  granules.  There  is  evidently  considerable 
proliferation  of  the  connective  tissue  corpuscles,  for  nuclei  are  much 
more  numerous  than  in  the  normal  lung,  and  there  is  a  great  increase 
in  the  amount  of  fibrillated  tissue  around  the  capillary  vessels.  The 
capillary  vessels  are  usually  considerably  dilated  and  distended  with 
blood  corpuscles.  In  some  few  cases  small  fibrous  nodules  are  formed 
in  the  interalveolar  septa,  but  this  does  not  occur  very  frequently. 
Similar  changes  on  a  larger  scale  are  found  in  the  interlobular  septa. 
The  lymphatics  contain  pigment ;  there  is  considerable  increase  in 
the  amount  of  interstitial  or  connective  tissue,  many  of  the  cells  con- 
taining granules  of  carbon,  and  the  blood-vessels  are  distended,  or,  in 
some  cases,  the  lumina,  though  filled  with  blood,  are  considerably 
contracted,  owing  to  thickening  of  both  the  intima  and  the  adventitia. 
In  this  position  the  fibrous  nodules  are  frequently  observed.  They 
are  pale  and  fibroid  in  the  centre,  but  towards  the  periphery  they 
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apparently  little  changed.  Between  it  and  the  deep  layer,  which  is 
considerably  thickened,  sometimes  being  three  or  four  times  the 
normal  thickness,  is  a  sharp  tine  of  demarcation.  Throughout  the 
thickened  pleura  are  black  patches,  which  evidently  follow  the  lines  of 
the  lymphatics  in  the  connective  tissue,  and  surround  the  blood-vessels ; 
they  are  sharply  bounded  by  the  walls  of  the  lymph  spaces  or  sinuses. 

The  interlobular  septa  continuous  with  the  deep  layer  of  the  pleura 
are  also  considerably  increased  in  size,  and  the  lymphatics  are  simi- 
larly injected  with  the  coal-black  pigment  From  the  interlobular 
septa  the  black  lines  and  masses  may  be  traced  into  the  perivascular 
and  peribronchial  tissue,  as  the  lymphatics  surrounding  these  tubes 
are  in  direct  communication  with  those  in  the  septa,  and  so  with 
those  in  the  deep  layer  of  the  pleura.  The  mucous  membrane  of  the 
bronchus  is  entirely  free  from  pigment  of  any  kind,  though  it  is  fre- 
quently swollen  and  In  a  condition  of  catarrh. 

Having  examined  the  coarser  masses  of  pigment,  next  note  care- 
fully the  intcralveolar  septa,  which  even  under  this  low  power  appear 
to  be  considerably  thickened,  and  in  the  thickened  walls  of  the  air 
vesicles  are  seen  numerous  dark-coloured  patches.  Near  one  of 
these  patches  observe  the  appearance  presented  by  an  air  vesicle. 
There  is  evidently  swelling  and  proliferation  of  the  epithelial  cells, 
some  of  which  apjjear  to  contain  particles  of  the  coal-black  pigment, 
so  that  under  this  power  the  air  vesicles  contain  a  number  of  detached 
cells,  many  of  them  deeply  pigmented,  but  others  are  seen  simply  as 
catarrhal  cells,  derived  from  the  epithelial  surface.  If  a  small  branch 
of  the  pulmonary  artery  Is  examined,  it  will  be  found  that,  in  addidon 
to  the  thickening  of  the  outer  coat  or  adventitia,  there  is  also  an  in- 
crease in  the  thickness  of  the  intima,  leading  in  many  cases  to  a 
decrease  in  the  size  of  the  lumen  of  the  vessel,  or  in  some  cases  to  a 
complete  obliteration  of  the  vascular  tube.  This  is  especially  well 
marked  where  the  nodules  are  most  numerous,  and  it  appears  pro- 
bable that  the  fibrous  nodules  have  in  their  centre,  very  frequendy 
at  any  rate,  an  obliterated  vessel.  It  is  abo  found  that  where  these 
nodules  are  most  numerous  the  process  of  breaking  down  is  most 
marked,due  possibly  to  the  obstruction  of  the  lympharic  and  blood  flow. 

High  power  ( x  300).  —Here  examine  the  tissues  in  a  different 
order.      Follow  the  course   of  the  pigment   in  the  lung.      In  the 
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mucous  membrane  of  the  bronchi  no  pigment  is  found,  but  fre- 
quently there  is  proliferation  of  the  epithelial  cells,  many  of  which  in 
such  cases  are  but  imperfectly  ciliated,  are  not  so  well  formed,  and 
are,  as  a  rule,  much  smaller.  Lying  beneath  these  cells  is  a  homo- 
geneous membrane,  swollen  and  cedematous,  whilst  the  vessels  beneath 
are  congested.  There  is,  in  fact,  in  such  cases  the  condition  described 
under  the  heading  of  bronchitis.  The  pigment,  whatever  may  be  the 
reason,  does  not  effect  a  lodgment  on  the  mucous  surface  of  the 
bronchus.  In  the  air  vesicles,  however,  coal  particles  are  found  in  con. 
siderable  numbers,  some  of  them  lying  free  on  the  surface  of  the 
epitheUum,  otheis  contained  within  detached  epithelial  cells,  whilst 
others  again  are  found  within  swollen  epithelial  cells,  still  attached  to 
the  wall  of  the  air  vesicle.  In  addition  to  these  are  numerous  nucle- 
ated celb  lyii^  free  in  the  cavity.  Such  cells  vary  from  the  size  of  a 
colourless  blood  corpuscle  to  three  or  four  times  that  size,  and  some 
few  of  them  may  have  several  nuclei  Occasionally,  too,  a  few 
coloured  blood  corpuscles  may  be  recognised. 

In  the  walls  of  the  air  vesicles  under  this  power  marked  changes  may 
be  seen.  The  lymphatics  or  lymph  spaces  in  many  cases  are  packed 
with  pigment.  If  the  connective  tissue  cells  in  the  walls  of  these 
spaces  be  carefully  examined,  they  are  seen  to  contain  small  granules 
of  coal-black  pigment,  and  some  free  ceUs  lying  in  the  lymphatic 
channel  also  hold  pigment  granules.  There  is  evidently  considerable 
proliferation  of  the  connective  tissue  corpuscles,  for  nuclei  are  much 
more  numerous  than  in  the  normal  lung,  and  there  is  a  great  increase 
in  the  amount  of  fibrillated  tissue  around  the  capillary  veisels.  The 
capillary  vessels  are  usually  considerably  dilated  and  distended  with 
blood  corpuscles.  In  some  few  cases  small  fibrous  nodules  are  formed 
in  the  interalveolar  septa,  but  this  does  not  occur  very  frequently. 
Similar  changes  on  a  larger  scale  are  found  in  the  interlobular  septa. 
The  lymphatics  contain  pigment ;  there  is  considerable  increase  in 
the  amount  of  interstitial  or  connective  tissue,  many  of  the  cells  con- 
taining granules  of  carbon,  and  the  blood-vessels  are  distended,  or,  in 
some  cases,  the  tumino,  though  filled  with  blood,  are  considerably 
contracted,  owing  to  thickening  of  both  the  intima  and  the  adventitia. 
In  this  position  the  fibrous  nodules  are  frequently  observed.  They 
are  pale  and  fibroid  in  the  centre,  but  towards  the  periphery  they 
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contain,  in  the  spaces  between  the  bundles  of  fibrous  tissue,  a  con- 
siderable quantity  of  the  black  material  From  the  alveoli,  near  the 
surface,  the  pigment  is  carried  by  the  more  superficial  lymphatics  of 
the  interalveolar  and  interlobular  septa  to  the  deep  layer  of  the  pleura, 
where,  as  already  seen  under  the  low  power,  the  thickening  and  pig- 
mentation are  extremely  well  marked  ;  and  all  the  changes  observed 
in  the  interlobular  septa  may  be  seen  in  this  deep  or  subpleural 
layer.  The  superficial  layer  of  ihe  pleura  is  comparatively  unaffected ; 
there  is  no  marked  pigmentation,  and  but  little  increase  in  thickness. 
The  lymphatics  of  this  layer,  therefore,  do  not  communicate  with 
those  of  the  subpleural  layer. 

From  Ihe  lymphatics  surrounding  the  alveoli  nearer  the  root  of  the 
lung  the  pigment  is  carried  to  the  perivascular  and  peribronchial 
lymphatics,  giving  rise  to  changes  similar  to  those  described  in  the 
above  positions. 

In  the  perivascular  lymphatics,  or  those  around  the  branches  of 
the  pulmonary  artery,  the  masses  of  carbon  pigment  are  especially 
numerous.  They  act  as  irritant  bodies,  and  set  up  proliferation,  as  in 
other  parts,  so  that  eventually  the  fibrous  nodules  are  formed  around 
the  vessel.  Then,  endarteritis  setting  in,  layer  upon  layer  of  prolife- 
rated flattened  cells  (derived  from  the  flattened  cells  lyii^  directly  in 
contact  with  the  blood  current)  is  developed,  until,  in  some  cases,  the 
lumen  becomes  obliterated,  and  a  solid  librous  nodule  remains,  which 
eventually  may  undergo  d^enerative  changes,  soften  and  break  down 
in  the  centre,  leaving  a  small  cavitj-,  bounded  by  ragged,  fibrous, 
blackened  walls.  Around  the  bronchi  the  changes  are  not  so  marked, 
but  even  here  the  fibrous  tissue  may  be  invaded,  but  never  the  mucous 
membrane  proper.  To  sum  up:  the  small  black  nodules  may  be 
found  in  the  interalveolar  and  interlobular  septa,  in  the  deep  layer  of 
the  pleura,  and  in  the  perivascular  and  peribronchial  tissue.  Pigment 
is  found  in  all  these  positions,  and  also  in  the  air  vesicles,  either  lying 
free  or  contained  within  the  proliferating  epithelial  cells. 

"Silicosis,"  or  Stone-Masons'  Phthisis. 

199.  '*  Lilhta>sis,"  ^c. — In  all  essential  details  this  process  is 
timilar  to  anthracosis ;  but  owing  to  the  greater  irritation  set  up  by 
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the  stone  particles,  the  course  of  the  disease  is  much  more  rapid,  and 
the  proliferative  and  destructive  changes  are  induced  in  a  compara- 
tively short  time  and  in  much  graver  forms  than  in  anthracosis.  The 
clinical  history  is  that  of  ordinary  phthisis,  but  the  pathological 
process  is  quite  distinctive.  It  is  met  with  especially  amongst  stone- 
masons and  quarrymen  who  work  in  dry  silicious  stone,  where  the 
dust  particles  are  very  fine  and  are  therefore  readily  inhaled. 

Naktd  eye  afpatraixa. — As  soon  as  the  hand  is  introduced  into 
the  pleural  cavity,  evidences  of  the  disease  present  themselves.  Over 
the  surface  are  patches  of  adhesion  in  different  stages  of  oi^:anisation, 
but  most  of  them  are  exceedingly  tough  and  fibroid,  and  it  is  often 
necessary  to  strip  away  the  costal  pleura  in  order  to  remove  the  lung. 
The  pleura  is  considerably  thickened.  The  organ  feels  firm  through- 
out, but  the  surface  is  studded  with  small,  hard,  fibrous  nodules, 
about  the  size  of  a  split  pea  (larger  than  those  seen  in  anthracosis), 
which  on  fimher  examination  have  a  very  characteristic  appearance. 

The  centre  of  the  nodule  is  frequently  yellowish  in  colour,  and  is 
surrounded  by  a  grey,  or  bluish  or  pinkish  grey,  fibroid  ring ;  outside 
this  again  is  a  pigmented  zone,  which  in  some  cases  is  very  distinctly 
marked.  On  cutting  into  one  of  these  nodules,  it  is  found  to  consist 
of  hard  fibrous  tissue  at  the  periphery,  with  a  gritty  centre,  the  pig- 
mented zone  around  this  varying  in  size  and  colour  with  the  age  and 
surroundings  of  the  patient.  To  the  touch  they  feel  Uke  small  beads 
scattered  over  the  surface. 

On  section  of  the  lung,  numerous  nodules  are  scattered  regularly 
throughout  the  tissue.  Between  the  firm,  fibrous,  or  gritty  nodules 
there  is  a  great  increase  in  the  amount  of  interstitial  tissue,  which 
becomes  so  marked  in  certain  cases  that  the  lung  feels  almost  like  a 
mass  fA  cirrhotic  liver.  Bounded  by  the  fibrous  bands  are  numerous 
large  cavities  (branch  iecta tic  cavities),  which  have  a  very  characteristic 
appearance ;  they  are  pyriform  in  shape,  the  apex  of  the  cavity  usually 
communicates  with  a  bronchus^of  which  it  appears  to  be  a  dilatation), 
and  the  base  is  towards  the  pleural  surface.  l~he  walls  of  the  cavity 
are  hard  and  thickened,  and  are  lined  by  a  pink,  glistening,  or 
translucent  membrane,  which  is  continued  into  the  cavity  from  the 
bronchial  wall.  Radiating  from  the  thickened  wall  are  numerous 
fibrous  bands,  some  continuous  with  the  deep  layer  of  the  pleura, 
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Others  with  the  peribronchial  and  perivascular  tissue  more  deeply 
situated.  These  fibrous  bands  are  the  thickened  and  fibrous  inter- 
lobular septa.  It  will  be  noted  that  the  fibrous  nodules,  although 
met  with  around  the  bronchi  and  vessels,  are  much  more  Dumerous 
and  are  more  prominent  in  the  fibrous  interlobular  septa.  The  septa, 
then,  may  be  lodked  upon  as  the  true  position  of  the  various  changes. 
(For  the  nature  and  mode  of  formation  of  bronchiectatic  cavities  see 
%  30t,  p.  387.)  Harden  a  piece  of  the  lung  with  pleura  and  a  cavit>- 
in  MiiUer's  fluid  (§  55,  p.  44),  a  second  in  methylated  spirit  (§  54, 
p.  44),  or  chromic  add  (§  59,  p.  46) ;  cut  sections  (§  70,  p.  50),  stain 
one  in  picro<:armine  (§  77,  p.  55),  and  mount  in  Farranfs  solution 
{§  106,  p.  77);  stain  a  section  in  logwood  {§  78,  p.  59),  and  mount 
in  Canada  balsam  (g  108,  p.  78),  and  mount  one  unstained  in  glycerine 
(§  105.  P-  76)- 

Examine  under  a  low  power  { x  50). — It  will  be  at  once  observed 
that  there  is  an  enormous  increase  in  the  amount  of  fibrous  tissue. 
This  increase  occurs  as  before  stated,  more  especially  along  the  lines 
of  the  interlobular  septa.  In  the  thickened  septa  the  rounded  nodular 
masses  are  seen.  They  consist  usually  of  a  number  of  fibrous  layers 
arranged  concentrically,  the  nuclei  of  which  take  on  the  picro-carmine 
stain  veiy  deeply.  In  the  centre  of  the  mass  there  is  frequently  a 
somewhat  homogeneous  or  granular  material  which  takes  on  a  yellow 
stain ;  there  is  degeneration  and  breaking  down  of  the  tissue,  as  at 
this  point  it  derives  very  little  nutriment  from  the  surrounding  tissue. 
The  reason  of  this  will  be  immediately  seen.  Around  the  yellow 
centre  the  fibrous  tissue  is  very  evident,  but  it  is  not  very  vascular. 
Further  out,  again,  there  is  a  zone  of  exceedingly  vascular  and  cellular 
connective  tissue-  At  some  points  this  appears  to  be  little  more 
than  a  mass  of  young  rounded  connective  tissue  corpuscles,  which 
take  on  the  carmine  stain  very  readily.  Throughout  this  the  larger 
vessels  and  capillaries  stand  out  very  prominendy,  as  they  are  all 
greatly  distended  with  blood,  and  there  are  marked  changes  taking 
place  in  the  walls  of  the  larger  vessels.  The  adventitia  b  thicJcened 
and  cellular,  whilst  in  the  inrima  there  is  great  proliferation  of  the  cells. 
In  this  position,  too,  there  are  numerous  cells  of  considerable  size. 
most  of  which  contain  a  quantity  of  carbon  pigment  In  the  tissues 
around,  i.e.,  in  the  walls  of  the  alveoli,  the  vessels  are  engorged,  and 
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appears  to  be  very  rapid  proliferation  of  the  connective  tissue  cells. 
The  pink  fibrous  bands,  with  the  elongated  nuclei  deeply  stained,  are 
readily  distinguished  in  the  carmine-stained  specimen. 

In  the  larger  vessels  the  adventitia,  in  common  with  the  surround- 
ing connective  tissue,  is  undergoing  proliferative  changes.  The  cells 
are  more  numerous,  and  this  part  of  the  coat  is  thickened.  In  some 
of  the  elongated  spaces  in  the  thickened  adventitia  small  granules  of 
black  pigment  and  particles  of  stone  may  be  observed;  these  silicious 
particles  are  usually  grey  in  colour,  especially  at  the  margin,  but  the 
centre  appears  to  be  clear  and  highly  refractile.  In  addition  to  tbe 
pigment  in  the  spaces  numerous  large  cells  contain  similar  materiaL 
In  the  intima  there  are  proliferative  changes,  and  tbe  process  known 
asobliterativeendarteritisof  granulation  tissue  is  brought  about  (g  155, 
p.  172).  In  such  vessels  as  have  not  yet  become  obliterated  the 
lumen  is  filled  with  blood  corpuscles.  In  the  rounded  nodule  the 
centre  is  usually  undergoing  degenerative  changes,  which,  owing  to 
the  obliteration  of  the  vessels,  no  longer  receives  a  supply  of  blood, 
and  there  is  a  condition  almost  identical  with  that  of  the  caseating 
gumma  already  described  (^  126,  p.  116).  The  nodule  is  stained 
yellow  with  picro-carmine,  and  is  extremely  granular.  Around  the 
yellow  mass  is  well-formed  fibrous  or  cicatricial  tissue,  and  it  is  to  the 
contraction  of  this  tissue  that  the  puckering  around  the  centre  of  the 
nodule  is  due.  In  the  cicatricial  tissue  few,  if  any,  vessels  are  visible. 
In  some  of  the  elongated  ovoid  spaces  in  the  fibrous  tissue  the  black 
pigment  granules  and  refractile  stony  particles  are  seen.  These 
particles  are  usually  unaffected  by  hydrochloric  acid. 

In  the  zone  outside  the  cicatricial  tissue  the  tissue  presents  simply 
a  mass  of  connective  tissue  cells  in  all  stages  of  development  Some 
of  them  are  merely  rounded  nuclei  with  scarcely  a  trace  of  sor- 
rounding  protoplasm.  Otheis  are  elongated,  and  have  a  delicate 
periplast,  whilst  others  again  are  fully  formed  connective  tissue 
corpuscles,  with  a  distinct,  often  fibrillated,  periplast  In  sofoe 
of  the  cells  pigment  granules  and  silicious  particles  may  be  distin- 
guished. Here  the  vessels  are  extremely  numerous,  and  are  very 
similar  in  appearance  to  those  abeady  described  in  the  septa.  It  is 
by  this  zone  that  the  tissue  of  tbe  nodule  is  continuous  with  the  tissue 
of  the  interlobular  and  interatveolar  septa.    The  interalveolar  sqMa 
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are  somewhat  thickened  (i)  by  the  distended  vessels,  (i)  by  the  in- 
crease of  the  interstitial  tissue,  in  the  form  of  small  round  cells  (pro- 
liferated connective  tissue  corpuscles),  and  (3)  by  the  distended  lymph 
spaces,  in  which  may  be  found  cells  containing  pigment  and  stone 
particles.  The  epithelium  in  the  air  vesicles  is  undergoing  rapid  pro- 
liferation. Some  of  the  detached  cells  contain  the  foreign  particles, 
as  do  also  some  of  those  still  in  sUu  ;  but  some  again  are  undoubtedly 
free  from  any  of  these  particles.  As  above  seen,  some  of  the  epithelial 
cells  are  considerably  more  cubical  than  in  the  normal  condition,  and 
the  air  vesicles  thus  appear  to  lose  part  of  their  lumen.  The  changes 
in  the  interlobular  septa  are  prolonged  on  to  the  peribronchial  and 
perivascular  tissue.  Bronchitic  changes  similar  to  those  met  with  in 
coal-miners'  lung,  but  usually  more  acute,  are  present  For  these  see 
section  on  coal-miners'  lung  (§  198,  p.  175,  el seg.).  For  formation  of 
bronchiectatic  cavities  see  §  aoi,  p.  287. 

It  will  be  observed  that  all  the  changes  here  are  more  marked  and 
more  rapid  than  in  the  coal-miners'  lung,  as  the  particles  of  stone  are 
much  more  irritating,  and  give  rise  to  greater  proliferation  of  both 
epithelial  and  connective  tissue  cells,  the  caUrrhal  and  fibroid  changes 
go  on  more  rapidly,  and  the  changes  in  the  vessels  are  more  pro- 
minent and  more  destructive.  In  addition  to  and  in  consequence  of 
the  fibroid  changes,  bronchiectatic  cavities  are  met  with  here,  though 
not  in  the  coal-miners'  lung.  The  pigment  granules  are  simply  those 
which  are  met  with  in  every  lung,  but  by  their  presence  in  this  condi- 
tion they  aid  very  greatly  in  localising  the  silicious  particles. 

Id  siderosis,  or  needle-grinders'  lung,  changes  very  similar  to  those 
already  mentioned,  but  of  a  severer  type,  are  induced. 

Chronic  Interstitial  Pneumonia. 

200.  The  three  forms  of  disease  above  described  arc  all  forms  of 
interstitial  pneumonia,  but,  as  already  noticed,  interstitial  inflamma- 
tion is  very  frequently  a  result  of  acute  or  lobar  and  of  catarrhal  or 
lobular  pneumonia-  It  may  also  occur  in  the  lungs  of  children  alfected 
with  congenital  syphilis,  whilst  the  common  form,  which  is  also  pro- 
bably due  to  syphilis,  or  to  tubercle,  is  met  with  in  persons  in  more 
advanced  life. 
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Under  the  high  power  ( x  300). — ^The  various  tissues,  as  above 
described,  are  to  be  further  observed ;  especially  the  contracted  air 
vesicles,  with  their  thickened  aud  fibrous  looking  walls,  and  their 
lining  of  cubical  epithelium  (air  vesicles  outside  the  fibrous  mass 
are  frequently  somewhat  dilated),  the  surrounding  blood-vessels,  the 
changes  in  the  septa  and  pleura,  and  lastly,  the  changes  in  the  wall 
<rf  the  bronchus.  Any  ordinary  case  of  cirrhotic  lung,  syphilitic,  or 
from  whatever  cause,  presents  most  of  these  features  in  such  a  marked 
d^ree  that  there  can  be  very  little  doubt  as  to  the  nature  of  the 
disease,  if  the  examination  be  carefully  made. 

For  a  description  of  the  emphysematous  part  of  the  lung,  see 
section  (§  193,  p.  261). 


BRONCHIECTATIC   CAVITIES. 

201.  They  have  already  been  mentioned  as  occurring  in  stone- 
masons' phthisis,  and  in  the  chronic  interstitial  forms  of  pneumonia. 
They  are  found  in  almost  all  forms  of  chronic  phthisis,  where  inter- 
stitial inflammatory  changes  are  set  up. 

These  cavities  are  usually  of  moderate  size,  and  are  frequently 
saccular  or  lobular  in  form,  especially  when  they  are  due  to  the 
weakening  of  the  bronchial  wall  by  inflammatory  changes,  such  as 
have  been  described  in  the  two  previous  sections ;  this  inflammation 
being  set  up  in  various  ways  by  irritation  of  the  lymphatics,  and  so  on. 


Fig.  8a— Diagiani  10  represent  the  method  of  formation  of  broo- 
chiecUiic  cavities  by  the  Iractton  of  the  dcatiicial  tissue  in  the  inler- 
lobuiai  septa  OD  the  weakened  bronchial  walls. 

Angular  cavities  are  caused  by  the  contraction  of  fibrous  bands  or 
cirrhotic  interlobular  septa.  The  method  in  which  such  a  cavity  is 
formed  will  be  best  explained  by  means  of  a  diagram. 
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The  lines  a.a.  represent  the  walls  of  the  chest  to  which  the  {rieun 
is  adherent,  either  naturally  because  the  cavities  are  air-tight,  or 
through  an  inflammatory  process.  The  lines  b.b.  are  supposed  to 
represent  the  interlobular  septa,  running  first  from  the  one  wall  of  the 
chest  to  the  wall  of  a  bronchus,  a,  then  on  to  another  bronchus,  tad 
lastly,  to  the  opposite  chest  wall  As  these  fibrous  bands  contract, 
there  is  traction  on  the  walls  of  the  bronchi,  and  also  on  the  walls  of 
the  chest,  and  as  the  latter  are  much  more  rigid  than  the  former,  the 
former  have  to  give  way  at  a  point  where  the  septa  run  into  tbdr 
walls.  At  the  same  time  the  chest  wall  becomes  sligfady  flattened, 
especially  at  the  upper  part,  but  this  is  not  neariy  so  noticeable  as  is 
the  change  in  shape,  and  increase  in  size,  of  the  bronchial  tube.  Id 
the  cavity  the  lining  membrane  is  smooth,  glistening,  and  translucem. 
and  has  a  pink  tinge,  owing  to  its  extreme  vascularity. 

There  is  another  form  of  bronchiectatic  ca\-ity,  caused  by  the 
accumulation  of  catarrhal  products  in  the  bronchus.  This  leads  to 
distention,  and  the  formation  of  a  cavity  of  moderate  size.  Sndi 
cavities  are  usually  met  with  in  considerable  numbers ;  they  are  moR 
or  less  fiisiform,  or  spindle-shaped,  and  may  have  the  same  pink, 
glistening  lining  membrane  as  the  above  fonn,  or  they  may  be  lined 
by  a  soft  caseous  material 

Still  another  fonn  of  bronchicctatic  cavity  is  that  met  with  in 
ulcerative  bronchiectasis  following  catarrhal  pneumonia.  In  iiia 
there  is  ulceration  of  the  bronchus  and  distention  at  the  wcakmed 
giart. 

Whilst  on  the  subject  of  canties,  or  vomicae,  the  fonn  in  which 
there  is  extensive  softening  of  the  lung  tissue,  as  a  result  of  variom 
inflammaiOT)-  and  caseous  processes,  may  be  mentioned.  A  large 
cavity  is  formed,  and  into  this  one  or  se^-eral  bronchi  open,  carrying 
away  the  softened  contents  &om  the  cant}-.  Such  a  cavity  may 
usually  be  recognised  by  its  greater  size,  the  nwte  or  less  irregultf 
outline,  the  "se%-eral  openings  of  the  bnmcbi  into  it,  asd  by  the 
bands  of  more  resistcnl  fibrous  tissue  which  run  from  side  to  side  of 
the  cavity*'  (Hamiltony.  These  are  not  blood-vessels,  as  generalh' 
supposed,  but  arc  bands  of  fibrous  tissue,  thickened  interlobular 
septa,  &:c — veiy  frequently,  howe^-er,  ctmtainlng  btandies  of  blood- 
\-cssels  embedded  in  their  substance.      It  is  now  bdd   by  moS 
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described  Most  of  these  cells  are  lying  free  in  the  alveolar  cavity, 
but  others  are  atuched  to  the  beaded  looking  wall. 

In  a  section  stained  with  picro-carmine  (§  77,  p.  55)  the  wall  is 
stained  pink,  and  all  the  fibrous  bands  are  thickened. 

In  the  wall  of  a  bronchus  the  small  blood-vessels  are  enormously 
distended,  and  can  be  readily  distinguished  even  with  this  power. 
There  is  an  increased  amount  of  fibrous  tissue,  and  in  the  picro- 
carmine  stained  specimen  the  pink  tissue  is  very  prominent  The 
mucous  membrane  is  thrown  into  folds,  apparently  by  the  tortuous 
blood-vessels,  which  come  very  near  the  surface,  and  may  even,  in  a 
small  bronchus,  rupture  into  the  lumen.  As  a  rule,  there  is  but  Uttle 
of  the  bronchial  epithelium  left,  as  it  is  detached  almost  as  rapidly  as 
it  is  formed,  by  the  serum  exuded  from  the  distended  blood-vessels. 

Under  the  high  power  ( x  300),  examine  lirst  the  air  vesicles,  as  it 
is  in  these  that  the  most  prominent  changes  are  observed.  Within 
the  air  vesicle  are  numerous  flattened  cells  lying  free.  A  few  of  these 
flattened  cells  may  also  be  seen  in  section  as  nucleated  spindle-shaped 
cells,  closely  appUed  to  the  wall  of  the  air  vesicle;  but  these  are 
comparatively  few  in  number.  In  most  of  them  the  golden  brown 
pigment  stands  out  very  prominently.  Along  with  the  large  cells  are 
a  few  coloured  blood  corpuscles.  Lying  beneath  the  scattered  epi- 
thelial cells  are  the  capillary  vessels  of  the  wall ;  they  are  extremely 
distended  and  varicose,  and  appear  as  loops  or  sections  of  vessels 
projecting  into  the  air  cavity.  They  were  long  mistaken  for  epithelial 
cells,  and  are  still  figured  as  such  in  many  of  the  text-books ;  but  by 
the  aid  of  picro-cannine  staining,  the  coloured  blood  corpuscles  may 
be  demonstrated  lying  in  the  lumen  of  the  pink  walled  vessel.  These 
vessels  have  a  double  outline,  and  in  some  cases  there  appears  to  be 
enonnous  thickening  of  their  walls,  a  condition  which  has  already 
been  described  in  nutmeg  hver{§  laa,  p.  loi,  et  seq.).  In  the  wall  of 
the  vesicle — that  is,  along  the  course  of  the  lymphatics — there  is  a  con- 
siderable deposition  of  pigment,  much  deeper  in  colour  than  that  in  the 
cells,  but  still  golden  brown.  A  small  proportion  of  it  is  black,  and 
is  simply  carbon  pigment  derived  from  without  The  pigment  is  seen 
to  be  lying  in  the  lymph  spaces,  free  or  enclosed,  in  cells,  either 
epithelial  from  the  air  vesicles,  or  endothelial  or  connective  tissue 
corpuscles. 
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Similar  masses  are  met  with  in  the  interlobular  septa  and  in  the 
deep  layer  of  the  pleura,  to  both  of  which  they  have  been  transported 


Fig.  Si. — Drawing  fTom  section  oTbroim  indanuion  of  the  Inng. 

Unatained,     (x  300.) 

{,d.     Distended  capillaric«  of  imeniKeolu'  sept*. 

e.b.c.  Coloured  blood  corpuscles  lying  free  in  the  sit  vesicle. 

t.<.      Epithelial  cell  detached. 

ip.c.  Epithelial  or  calairhal  cell  containing  latge  qulnlitj  of 
alteied  blood  pigment. 

f.         Pigment  laken  into  lymphatics  of  ioleralveolar  jcptum. 

At  the  point  from  which  this  was  laken  the  pigmentation  was  very 
well  marked,  and  the  varicosity  of  the  vessels  isbcreabo  well  »een. 

from  the  air  vesicles  along  the  lines  of  the  lymphatics.  The  peri- 
bronchial and  perivascular  lymphatics  are  also  filled  with  pigment 
In  all  these  situations  there  is  an  increase  in  the  amount  of  Gbro- 
cellular  tissue,  an  increase  which  is  brought  out  very  decidedly  in 
the  picro-carmine  stained  specimen;  but  after  the  pigmentation  the 
enormous  distention  of  the  vessels  is  the  most  marked  change,  and  it 
is  to  this  dilatation  especially  that  the  thickening  of  the  pleura  and 
the  increase  in  volume  of  the  lung  are  due. 

Examine  the  walls  of  the  smaller  bronchi,  and  note  how  complete 
is  the  congestion  of  the  bronchial  mucous  membrane.  The  vessels 
here,  as  in  the  walls  of  Che  alveoli,  are  distended,  lengthened,  and 
their  walls  thickened.     At  certain  points  they  are  so  much  dilated 
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that  they  form  a  cavernous  structure,  almost  like  that  seen  in  the 
centre  of  a  lobule  in  advanced  nutmeg  liver.  The  other  coats, 
especially  the  muscular  coat,  are  usually  somewhat  atrophied  by 
distention  and  pressure  The  basement  membrane  is  swollen  and 
oedematous,  and  the  few  cells  covering  it  are  flattened,  columnar  or 
cubical  It  will  be  observed  tlut  the  most  marked  vascular  changes 
take  place  around  the  bronchi,  and  beneath  the  pleura  towards  the 
base  of  the  lung,  but  that  they  are  by  no  means  confined  to  these 
situations.  In  the  naked  eye  examination  it  was  observed  that  there 
was  dilatation  and  prominence  of  the  vessels  of  the  lung.  This  is 
evidently  partly  due  to  distention,  but  also  partly  to  the  same  cause 
as  it  was  in  the  granular  contracted  kidney,  i.e.,  thickening  of  the 
tunica  intima,  which  in  this  condition  is  tolerably  well  marked. 

The  pulmonary  apoplexies  are  to  be  further  examined  under  the 
high  power,  and  it  may  be  noticed  that  they  frequently  coincide  with 
tlie  distribution  of  the  bronchus ;  and  the  bronchus,  as  well  as  the 
terminal  air  cavities,  is  in  such  cases  filled  with  blood.  It  must  be 
remembered  that  haemorrhages  are  usually  met  with  only  where  the 
brown  induration  is  due  to  valvular  disease  of  the  heart,  especially  of 
the  mitral  valve.  Brown  induration  of  the  lung  is  simply  a  secondary 
condition  iiKluced  by  a  primary  disease  of  the  heart.  It  first  appears 
as  a  chronic  venous  congestion,  in  which  there  is  an  exudation  of 
serum  from  the  capillaries  \  this  causes  separation  of  a  considerable 
part  of  the  epithelium  in  both  air  vesicles  and  bronchi.  At  the  same 
time  blood  corpuscles  escape  into  the  alveoli,  and  are  taken  up  by 
the  altered  epithelium  ;  these  are  further  taken  into  the  lymphatic 
system  of  the  interalveolar  sep^,  from  which  the  pigment  is  distri- 
buted to  all  the  positions  mentioned,  including  the  bronchial  glands. 
The  vessels  become  more  distended,  more  tortuous  and  thickened, 
and  so  the  condition  of  brown  induration  is  gradually  developed.  A 
small  portion  of  the  pigment  is  carbon  pigment ;  but  by  treating  a 
pigmented  section  with  a  solution  of  fertocyanide  of  potassium,  and 
then  with  a  dilute  solution  of  hydrochloric  acid,  a  blue  reaction  is 
obtained,  even  with  some  of  the  perfectly  black  pigment,  which  points 
to  the  (act  that  it  is  derived  from  blood  pigment 

Between  this  brown  induration  and  a  rapid  venous  congestion 
there  are  many  intermediate  stages.     The  rapid  venous  congestion 
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is  characterised  by  the  water-logged  condition  of  the  lung,  the 
lymphatics  being  unable  to  carry  off  the  fluid  as  it  is  exuded.  On 
making  a  section  into  such  a  lung  there  is  usually  marked  conges- 
tion, whilst  from  the  cut  surface  there  exudes  an  enonnous  quantity 
of  frothy,  watery  fluid.  The  air  vesicles  are  filled  very  rapidly  with 
fluid,  and  the  surface  appears  to  be  congested.  On  examination 
under  the  microscope  the  epithelium  is  found  to  be  detached,  and 
usually  to  be  lying  free  in  the  alveolar  cavity,  and  the  vessels  to  be 
distended  with  blood. 


Fat  Embolism  of  the  Lukc. 

20S.  As  usually  described,  there  are  few  naked  eye  changes  in  the 
lung  in  this  condition,  but  there  are  marked  congestion  and  redness 
where  the  condition  is  met  with  in  cases  of  death  following  diabetic 
coma,  or  some  cedema  where  the  embolism  follows  fracture  of  a  booe, 
especially  of  one  of  the  cranial  bones. 

In  the  case  from  which  this  description  was  taken,  and  which  was 
diagnosed  during  life  as  a  case  of  fat  embolism,  due  to  fracture  of 
one  of  the  cranial  bones,  there  was  deep  congestion  of  both  lungs, 
accompanied  by  a  number  of  bright  subpleural  ecchymoric  patches. 
These  haemorrhages  were  small,  but  they  were  very  distinctly  seen. 
On  examination  of  a  fresh  section  (§  34,  p.  31)  bright  rcfractile 
globules  were  observed  in  a  number  of  the  capillary  vessels,  and  also 
in  some  of  the  larger  branches  of  the  pulmonary  artery.  These  were 
stained  black  with  osmic  acid.  In  the  stained  specimen  some  of 
the  emboli  in  the  larger  vessels  wgfe  distinctly  seen  as  elongated 
masses,  completely  filling  the  vessel,  and  ending  at  the  point  of 
bifurcation  of  the  vessel.  At  the  proximal  end  of  the  fat  embolus 
the  vessel  had  frequently  ruptured,  and  there  was  an  extravasation  of 
blood  into  the  surrounding  air  vesicles.  It  was  observed,  too,  that 
most  of  the  emboli  and  most  of  the  hsmorrhages  were  situated  near 
the  surface  of  the  lung.  This  was  to  be  expected  from  the  distribu- 
tion of  the  blood-vessels,  as  the  terminal  branches  of  these  are  usually 
distributed  near  the  surface. 

Harden  a  piece  of  this  lung  in  methylated  spirit  (|  54,  p.  44),  cut 
sections  (g  70,  p.  50),  stain  one  in  osmic  acid  {§  86,  p.  67),  and  mount 
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ID  Furant's  solution  (§  106,  p.  77).    Make  a  more  careful  examination, 
confirm  the  above  points,  and  observe  the  different  sizes  and  positions 


Fid.  83. — Fat  cmbolUm  of  [he  lung.     Stained  with  omuic  add. 

(XltO.) 

n(^.  Fat  embolus  stained  black,  Glling  one  of  the  larger  vessels. 
k.       Mass  of  coloured  blood  corpuscles   in   an  air  vesicle,  the 

resuh  of  rupture  of  Kime   of  the  smaller  blood  •vessels 

behiod  the  embolus. 

of  the  fatty  globules.  Some  are  extremely  small,  and  are  in  the 
'  centre  of  the  blood  mass.  Other  are  larger  and  crescentic,  and 
adherent  to  the  wall  of  the  vessel ;  whilst  others  again  completely  fill 
the  lumina  of  vessels  of  very  various  diameters.  Here,  of  course,  the 
iat  is  stained  black  by  osmic  acid. 

Similar  haemorrhages  to  the  above  are  met  with  in  cases  of  phos- 
phorus poisoning,  in  septic  fevers,  anthrax,  &c.,  and  firequently  in 
cases  of  active  hyperemia. 
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Disseminated  Miuary  Tuberculosis. 

204.  This  is  met  with  in  acute  general  tuberculosis,  especially  in 
children.  The  lung  is  usually  deeply  congested ;  between  the  con- 
gested patches  are  a  number  of  pearly  translucent  or  gelatinous 
looking  masses  about  the  size  of  small-shot,  which  are  much  paJer 
than  the  surrounding  tissue,,  and  hence  stand  out  very  disdnctly. 
Over  them  there  is  no  pleurisy,  but  this  is  not  in\-ariably  the  case 
At  liist  sight  the  nodules  appear  to  be  scattered  indiscriminately  over 
the  surface  of  the  lung,  but  on  more  careful  examinadon  it  will  be 
found  that  they  are  situated  in  the  Unes  of  the  interlobular  septa, 
especially  at  their  points  of  junction.  Make  a  section  into  the  luog, 
and  note  that  tlie  shot-like  masses  are  found  in  the  deeper  layei  of 
the  pleura,  at  the  points  where  the  septa  run  into  it.  In  addition, 
over  the  surface  of  the  section,  are  similar  masses,  many  of  which  are 
found  along  the  tines  of  the  larger  septa,  though  some  are  seen  in 
the  lobule  itselfl  The  cut  sur&ce  of  the  lung  is  deeply  congested, 
and  bright  scarlet  The  small  shot-like  bodies  are  scattered  over  the 
whole  of  the  lung,  are  usually  more  numerous  in  one  lung  than  in 
the  other,  and  also  affect  one  lobe  more  than  the  other.  A  few  of 
the  nodules  may  be  grouped  together,  in  which  case  there  is  a  mass, 
known  as  racemose  tubercle.  Put  a  piece  of  this  lung  to  harden  in 
absolute  alcohol  (§  53,  p.  44),  a  second  in  Miiller's  fluid  (§  55,  p.  44), 
cut  sections  (g  70,  p  50).  Take  one  of  the  absolute  alcohol  sections, 
wash  it  well  in  distilled  water,  and  transfer  to  Weigert's  solution  of 
gentian  violet  (§  88,  p.  69),  and  gently  warm  in  a  test  tube.  If 
warmed  the  section  will  be  sufficiently  stained  in  half  an  hour,  other- 
wise it  must  be  left  for  twenty-four  hours.  When  the  section  is 
sufficiently  stained,  transfer  to  distilled  water  and  wash  thoroughly, 
afterwards  to  a  twenty-five  per  cent  solution  of  nitric  acid,  where  it 
must  be  left  until  the  colour  has  disappeared  (about  half  a  minute). 
Further,  wash  in  distilled  water,  after  which  stain  for  ten  minutes 
in  Bismarck  brown  (§  94,  p.  71),  wash  with  absolute  alcohol,  place 
for  a  second  or  two  in  oil  of  cloves,  and  immediately  trarufer  to 
turpentine — (the  preliminary  immersion  in  clove  oil  prevents  the 
curling  up  and  sticking  of  the  specimen) — after  which  the  sectioa 
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is  mounted  in  Canada  balsam,  dissolved  in  benzole  and  turpentine 
(§io8,p.  78).' 

Stain  a  section  of  the  lung,  hardened  in  Muller's  fluid,  with  picro- 
cannine  (§  77,  p.  55),  and  mount  it  in  Farranfs  solution  (§  106,  p.  77). 
Examine  one  of  the  sections  first  for  the  structure  of  the  tubercle 
masses.  These  may  be  composed  of  a  single  "  follicle,"  or  of  several. 
Examine  one  under  a  low  power  ( x  50),  and  note  that  it  is  growing 
in  the  interlobular  septum,  or  in  some  cases  from  an  interatveolar 
septum.  In  all  essential  points  the  mass  resembles  the  tubercular 
mass  in  the  liver.  In  the  centre  is  a  more  or  less  fully  formed  giant 
cell,  containing  a  large  number  of  nuclei,  which  are  usually  arranged 
at  the  margin  of  the  cell  as  a  crimson  ring,  the  centre  appearing 
yellow  (with  picroormine).  In  some  cases,  in  place  of  the  giant 
cell  in  the  centre,  there  may  be  a  mass  of  caseous  tissue,  which  has  a 
granular  appearance  even  under  the  low  power,  and  is  stained  yellow. 
Around  the  giant  cell  is  an  open  reticular  tissue,  the  meshes  of  wbich 
are  somewhat  elongated  and  are  concentrically  arranged.  In  the 
elongated  space  there  are  but  few  small  round  celts,  but  there  are 
numerous  endothelioid  cells,  somewhat  irregular  in  shape,  many 
of  them  containing  two  or  more  nuclei.  Passing  now  towards  the 
peripheiy  of  this  mass,  numerous  small  round  cells  are  found,  which 
appear  to  be  arranged  in  rows,  these  rows  enclosing  spaces.  The 
spaces  appear  to  be  contracted  alveoli,  of  which  the  rows  of  round 
cells  form  the  thickened  walls.  Projecting  into  the  air  vesicle  from 
the  thickened  wall  are  similar  masses  of  endothelioid  cells,  pushing 
before  them  the  epithelial  layer.  In  the  immediate  neighbourhood 
of  the  solid  mass  the  thickening  of  the  alveolar  walls  is  proceeding, 
and  the  cavities  are  smaller  and  appear  collapsed. 

Examine  an  artery  and  a  bronchus,  and  notice  that  in  some  cases 
round  cell  infiltration  is  commencing ;  but  in  the  section  from  which 
this  description  is  taken  there  is  no  further  evidence  of  tubercular 
affection. 

'   In  pUce  of  genlian  violet  and  Bismarck  brown  other  colours  may  be  used  : 

Ehrlich'i  fluid  (8  93,  p.  70),  along  willt  methylene  blue  (jj  96.  p.  7"),  Uibbes's 
masenta  (I  90.  p.  70),  with  methylene  blue  or  chrysoidin  (S  95,  p.  71),  Ransome's 
aaid  (§  91,  p.  70),  with  methylene  blue.  There  are  numeroiis  other  methods  of 
uaining,  to  some  of  which  reference  will  again  be  made  ;  bui  the  best  results  we 
luually  obtained  with  gentian  violet  and  Bismatek  btown. 
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numoDus  L  they  are  vnj  iiregular  in  ahipe  and  sue  wme  CDDUinii 
bill  one  micleuB.  whilst  olhcra  ha^t  as  many  aa  four  *  The  Tedculu 
ia  very  leaijily  (^sdi^uhcd  under  Ihis  po*ei,  with  the  open  ipact 
and  a  lew  round  ccLLs,  along  wtlh  Ibt  larger  celU,  lyii^  within  (hei 
Towards  the  pai|AeTy  of  the  nasi  the  appesranccB  ate  leiy  d 

MC  mllip3ed  Lur  vciicIMh  boutided  by  the  greatly  thickened  aJveo 
walla,  in  which  there  ia  fvidenUy  active  connecdvc  tiame  pioLfenlir 
The  nuus  of  large  endothelioid  cells  are»  however,  much  more  i 

ejulhelial  liruuB.    The  cella  of  which  the  lining  is  compoied  are  ii 
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yellow,  may  be  observed.  Near  the  maipn  the  interalveolar  septa 
may  also  come  into  view.  Tubercle  bacilli  are  found  in  this  position, 
and  in  some  cases  they  are  exceedingly  numerous.  At  the  margin  of 
the  caseating  mass  the  epithelial  cells  are  undergoing  other  changes 
than  simple  catarrh ;  they  appear  to  be  arranged  in  columnar  processes 
— (this  is  especially  well  seen  in  a  fresh  specimen,  cut  and  stained  in 
picro^armine) — extending  into  the  alveolus  for  some  little  distance. 
The  cells  of  which  these  columns  are  composed  have  a  peculiar  hya- 
line appearance  ;  they  are  stained  yellow  with  the  picric  acid  of  picro- 
carmine,  and  they  veiy  rapidly  become  caseous.  In  those  cells  which 
are  the  result  of  a  true  catarrhal  process,  there  is  frequently  an 


Fig.  83.— Section  of  lung.     Acute  tuberculosU.      Stained  wilh 
picro-cirmine^      ( »  300.) 
t.i.    Growth  of  lai|;e  endothelioid  celts. 

ip.c.  Growlh  of  epilheUal  cells  into   alveolus.     Theie  celli  are 

uranged  somewhat  in  columns,  and  arc  undergoing  npid 

casealinn.      Mass  is  yellow  and  homogeneous  at  surface. 

Between  the  air  vesicles  the  septa  are  soinewhai  thickened,  and 

some  of  the  ait  vesicles  ace  apparently  <liminished  in  site  by  the 

CDcroachii^  epi  (helium. 

oedematous  condition  or  a  simple  fatty  degeneration — changes  quite 
distinct  from  the  caseous  condition. 
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adherent  to  the  suTTounding  tissues,  especially  at  their  apices  (if  the 
disease  occurs  on  both  sides) ;  frequently  one  lung  only  is  affected. 
The  adhesions  may  be  so  extensive  that  the  pleural  cavity  is  almost 
obliterated,  or  this  may  occur  especially  at  its  upper  part  The 
pleuTX  are  much  thickened,  and  are  fibrous  looking,  and  on  exami- 
nation of  the  surface  of  the  visceral  layer,  bluish  grey  gelatinous 
nodules  may  be  observed.  On  palpation  the  surface  of  the  lung  feels 
hard,  firm,  and  fibrous,  but  somewhat  irregular,  whilst  lower  down 
are  a  number  of  hard  wedge-shaped  or  nodular  masses  at  the  margins 
or  in  the  substance  of  the  lungs. 

Make  a  section  through  the  lung,  and  note  approximately  the  fol- 
lowing appearances.     At  the  apex  the  thickening  of  the  pleura  is 
extreme,  as  much  as  a  quarter  of  an  inch,  or  even  more  in  some 
cases.     Under  the  thickened  pleura,  and  usually  very  near  the  apex, 
are  cavities,  one  or  more  in  number,  each  of  which  is  bounded  by 
firm  fibrous  walls,  with  a  glistening  lining,  and  usually  containing  a 
soft  caseous  looking  mass,  which  partially  fills  the  cavity.     These 
cavities  vary  very  greatly  in  size,  "  from  that  of  a  hazel  nut  up  to  that 
of  a  small  orange."    The  fibrous  wall  of  the  cavity  is  deeply  pig- 
mented, and  appears  to  be  continuous  with  the  thickened  pleura. 
Throughout  the  whole  lobe  are  bands  of  fibrous  tissue,  most  numerous 
around  the  above-mentioned  cavities,  but  also  following  the  lines  of 
the  interlobular  septa,  the  deep  byer  of  the  pleura,  and  the  peri- 
bronchial and  perivascular  tissues.    In  the  fibrous  tissue  small  yellow 
caseous  looking  masses,  similar  to  those  seen  in  stone-masons*  phthisis 
<g  199.  P-  278),  are  met  with,  and  they  appear  to  be  formed  m  the 
same  manner  as  in  that  disease.     Now  examine  the  wedge-shaped 
masses  described  as  occurring  in  the  lung  under  the  pleura.    They 
are  in  the  form  of  bunches  of  grapes,  the  base  of  the  pyramidal  mass 
being  situated  towards  the  pleura.     From  the  apex,  the  stalk,  con- 
sisting of  a  line  of  small  round  nodules,  is  seen  to  extend.     In  the 
substance  of  the  lung  rounded  masses  of  similar  appearance  are  met 
with,  packed  closely  tt^ether  in  the  upper  part  of  the  lung,  but  with 
large  highly  vascular  areas  of  lung  tissue  between  them  towards  the 
base.     These  larger  masses  are  composed  of  small  rounded  or  ovoid 
shot-like  bodies,  hard  and  firm  to  the  touch,  and  of  a  bluish  grey 
colour,  the  centre  frequently  being  very  fibrous,  and  deeply  pigmented, 
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*"  KMle  b^  c  t  L  sually  a  gian  (II  is  o  be  obKrved  m  Ihe 
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caseous  and  stained  yellow ;  passing  further  outwards  there  may  be 
seen  masses  of  granular  debris,  in  which  are  a  few  angular  and 
shrivelled  cells,  with  here  and  there  fatty  globules  or  granules,  which 
are  stained  black  by  osmic  acid  Around  the  central  caseous  mass, 
which  is  siroply  caseous  tubercle,  is  a  zone  of  tubercle  follicles,  each 
of  which  has  the  regular  giant  cell  structure.  Further  out  ^;ain  is  a 
zone  in  which  are  tubercle  follicles,  growing  principally  into  the  air 
vesicles,  and  usually  accompanied  by  pneumonic  exudation  into  these 
air  vesicles.  Examine  one  or  two  of  the  tubercle  follicles  in  the 
interalveolar  septa,  the  endothelioid  cells  of  various  forms  and  sizes, 
and  the  small  round  cells,  all  formed  by  proliferation  of  the  endo- 
thehuin  of  the  lymphatics,  and  of  the  proUferation  of  the  connective 
tissue  corpuscles.  As  this  mass  grows,  it  is  seen  to  make  its  way 
into  the  alveolus,  pushing  before  it  a  regular  layer  of  epithelium, 
This  ailerwards  desquamates,  and  the  connective  tissue  grows  further 
outwards,  further  fonnation  takes  places,  the  giant  cell  makes  its 
appearance,  and  the  full  tubercle  follicle  is  developed.  Around  the 
tubercular  nodules  there  is,  as  seen  above,  an  inflammatory  exuda- 
tion— croupous  or  catarrhal,  ■  especially  in  the  more  acute  forms. 
These  have  been  already  described  (%  195,  p.  a66,  and  §  185,  p.  a43)> 
and  it  is  not  necessary  to  enter  more  fully  into  their  appearances. 

Tubercle  bacilli  are  much  more  rare  in  this  form  than  in  the  more 
acute  process,  but  they  may  be  found  in  the  specially  stained  speci- 
mens (g  204,  p.  296),  particularly  during  the  earlier  stages  of  tubercle 
formation.  They  must  be  looked  for  with  a  high  power  ( x  600)  in 
the  lymph  spaces,  where  the  proliferation  is  taking  place  most  rapidly. 

In  exceedingly  chronic  tubercle  (fibroid)  there  may  be  no  sur- 
rounding inflammatory  changes,  the  giant  ceU  becoming  fibroid,  and 
remaining  quiescent. 

The  bronchial  glands,  on  microscopic  examination,  are  found  to  be 
tuberculous,  pigmented,  fibroid,  or  are  frequently  in  a  condition  of 


After  the  above  description  it  will  be  understood  that  phthisis  is  a 
condition  of  the  lungs  in  which  destructive  changes  take  place,  first  in 
the  form  of  consolidation,  due  to  tubercle  formation,  accompanied  by 
the  various  forms  of  pneumonia — interstitial,  croupous,  and  catarrhal 
—with  obliteration  of  the  blood-vessels,  and  disturbance  of  tt^^  lym. 
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through  the  flame  of  a  spirit  lamp,  after  allowing  the  film  to  dry.  By 
this  means  any  albumen  present  is  coagulated.  The  glasses  are  then 
immersed  in  a  solution  of  a  couple  of  drops  of  33  per  cent,  solution  of 
caustic  poush  added  to  a  watch^lass  full  of  distilled  water.  Press 
the  cover  glass  down  on  a  slide,  and  examine  under  a  high  power 
(  X  600),  when  the  bacilli  may  be  distinguished  as  small  rod-like 
bodies,  'from  a  quarter  to  one-third  the  length  of  the  diameter  of  a 
coloured  blood  corpuscle. 

"  In  order  to  preclude  the  [xwsibility  of  confounding  the  bacilli  of 
tubercle  with  those  of  other  species,  the  cover  glass  may  be  raised 
and  placed  aside  until  the  Uyer  of  fluid  on  its  under  surface  is  dry, 
and  then  passed  two  or  three  times  through  a  gas  flame,  and  then  on 
it  may  be  placed  a  drop  of  ordinary  watery  solution  of  aniline  violet, 
or  any  other  nucleus  tinting  preparation  of  aniline.  All  the  putre- 
fiictive  bacteria  then  appear  under  the  microscope  as  an  intense  blue 
or  brown  (according  to  the  testing  agent  and  its  strength),  while  the 
tubercle  bacilli  remain  absolutely  colourless,  and  can  be  seen  with 
the  same  distinctness  as  in  the  ordinary  potash  preparation.  The 
whole  process  does  not  occupy  more  than  ten  minutes." 

The  bacilli  in  the  sputum  may  also  be  stained  by  the  same  reagents 
as  have  already  been  described  in  connection  with  the  staining  of 
lung  tissues. 


The  ■pumm  is  spread  on  the  cover  glass,  and  Heated  as  above  to 
«>  the  allmmen.     It  is  then  allowed  to  stand  in  one  of  the  staining 
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Primarv  Tumours  of  the  Lung. 

210.  Lipoma  and  osteoma  are  sometimes  met  with. 
Rokitonsky  describes  a\%o  fibroma  of  the  lung. 

Chondroma  or  tmhondroma,  growing  in  connection  with  the  bron- 
chial cartilages,  occurs  in  the  lung. 

CyiindrUai  or  columnar  celled  epithelioma  appears  in  the  lung  as  a 
primary  growth  in  connection  with  the  bronchial  glands  and  ducts. 

Squamous  epitheliomas  are  also  described  as  occuning  in  this  posi- 
tion, but  very  rarely. 

Secondarv  Tumours  of  Malignant  Types. 

211.  These  are  veiy  numerous  in  the  lung.  Of  these,  from  the 
extreme  vascularity  of  the  organ,  the  most  common  are  the  sareomas, 
especially  the  more  malignant  forms.     (See  section  on  Sarcoma). 

The  melanotie  sarcoma,  which  appears  as  a  somewhat  flattened 
or  rounded  mass,  immedbtely  below  the  pleura,  is  deeply  pig- 
mented, and  the  structure  is  the  same  as  when  it  occurs  in  other 
positions. 

The  same  may  be  said  of  the  other  forms  of  sarcoma  as  regards 
structure,  but  these  occur  much  more  frequently  in  the  substance  of 
the  lung,  and  not  so  frequently  near  the  surface. 

Lymphosarcoma,  lymphadenoma,  which  usually  spread  from  the 
mediastinum. 

Small  round  celled  sarcoma,  and  small  spindU-celled  sarcoma,  osteo, 
osteoid,  and  myeloid  sarcomas. 

Malignant  enchondroma,  secondary  to  the  same  condition  in  the 
testicle. 

Myxochondroma,  secondary  in  one  case  to  myxochondroma  of  the 
periosteum  of  the  scapula  (Greenfield).  This  is  met  with  as  semi- 
gelatinous  bluish  cartilaginous  masses  in  the  branches  of  the  pulmonary 
artery,  the  branchings  of  which  they  closely  follow. 

Cancers — scirrhous,  auephaloid,  colloid  and  adenoid  (or  the  columnar 
celled  epithelioma),  and  squamous  epithelioma  (which  is  usually  secon- 
dary to  that  of  the  tongue  when  it  spreads  through  the  mediastinal 
glands). 
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are  numerous  perivascular  lymphatics.  Soon  the  artery  leaves  the 
vein,  and  at  once  breaks  up  into  a  tuft  or  pencil  of  small  arterioles. 
These  leave  the  trabecule,  and  are  continued  into  the  splenic  sub- 
stance proper.  After  leaving  the  fibrous  septum,  each  arteriole  is 
invested  with  a  mass  of  tissue  known  as  an  adenoid   sheath,  a 


:liqm  of  the  arteriole,  with  its  sheath. 

a.a'.  The  capillary  vessels  which  convey  the  blood  fiom  the  tnuJI 

arterioles  to  the  splenic  sinuses. 
£.#'.  Adenoid  tissue  between  these  capillary  vessels. 

moniUform  mass,  in  which  the  artery  is  usually  placed  somewhat 
eccentrically.  There  are  therefore  enlargements,  bulgings,  and  con- 
strictions in  this  adenoid  sheath.  This,  seen  in  transverse  section,  is 
the  so-called  Malpighian  corpuscle.  It  is  composed  of  a  reticular 
stroma,  lying  on  the  bands  of  which  are  endothelioid  cells,  whilst 
lying  in  the  spaces  are  numero.us  small  round  corpuscles  or  l)-inpbotd 
cells.  This  tissue  is  very  dense,  and  even  under  the  naked  eye  is 
usually  readily  seen,  as  are  also  the  hbrous  trabeculse.  Proceeding 
from  the  central  artery  are  "elongated  meshes  of  capillary  blood- 
vessels," which  run  nearly  at  right  angles  to  the  long  axis  of  the 
sheath,  until  ihey  come  to  its  margin,  when  they  open  out  into  the 
pulp  tissue,  first  into  a  series  of  small  sinuses,  and  then  into  larger 
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CHAPTER  VIII. 

THE  SPLEEN. 

Normal  Histology. 

212.  The  spleen  is  a  ftatlened,  somewhat  crescent-shaped  organ, 
from  live  to  five  and  a  half  inches  in  length,  three  or  four  inches 
across,  and  one  to  one  and  a  half  inch  in  thickness,  but  these  measure- 
ments vary  considerably  in  different  cases.  The  weight  is  usually 
from  five  to  seven  ounces,  though  this  also  may  vary  considerably, 
as,  "  even  when  perfectly  free  from  disease,  it  may  fluctuate  between 
four  and  ten  ounces"  (Quain's  Anatomy).  The  anterior  mai^  is 
notched,  and  it  must  be  remembered  that  the  notches  persist,  how- 
ever large  the  organ  may  become.  On  the  concave  surface  of  the 
spleen  is  a  vertical  fissure,  termed  the  hilum,  at  the  bottom  of  which 
are  numerous  openings,  where  the  blood-vessels  enter  and  emerge. 

Investing  the  otgans  is  a  serous  coat,  which  is  simply  a  reflection  of 
the  peritoneum  over  the  spleen,  forming  its  capsule.  It  is  covered 
with  a  layer  of  flattened  endothelial  cells,  which,  seen  in  section,  are 
spindle-shaped.  Beneath  this  is  a  layer  of  connective  tissue,  in  which 
are  elastic  fibrib.  Beneath  the  last-named  layer  is  a  denser  mass  of 
connective  tissue,  in  which  are  blood-vessels,  nerves,  and  a  few  fibres 
of  non-striped  muscular  tissue.  Running  In  from  the  hilum  on  the 
one  hand,  and  from  the  deeper  layer  of  the  capsule  on  the  other,  are 
numerous  septa  or  trabeculx,  composed  of  connective  tissue  and  of 
baniJa  of  non-striped  muscular  fibre,  evidently  continuous  with  that 
o(  the  capsule.  These  trabecule  divide  and  subdivide  until  the 
ramifications  become  very  small,  and  the  terminal  filaments  of  the 
trabeculac  from  the  capsule  meet  those  from  the  hilum,  and  thus  form 
a  supporting  framework  of  connective  tissue. 

The  arteries  of  the  spleen  enter  at  the  hilum,  and  are  first,  together 
with  the  veuis,  carried  along  the  trabecule,  in  which  position  there 
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are  numerous  perivascular  lymphatics.  Soon  the  artery  leaves  the 
vein,  and  at  once  breaks  up  into  a  tuft  or  pencil  of  small  arterioles. 
These  leave  the  trabeculffij  and  are  continued  into  the  splenic  sub- 
stance proper.  After  leaving  the  fibrous  septum,  each  arteriole  is 
invested  with  a  mass  of  tissue  known  as  an  adenoid   sheath,   a 


%^ 


rangement  of  Ibe  otpilbiy 
corpuscle). 

.4.      Longitudinal  section  of  the  arteriole,  with  ils  sheath. 
fl.      Transverse  section. 
a.a'.  The  capillary  ves-sels  which  convey  the  blood  fiom  the  iia&]l 

arterioles  to  the  splenic  sinuses. 
i.S'.  Adenoiil  [issue  between  these  capillary  vessels. 

moniliform  mass,  in  which  the  artery  is  usually  placed  somewhat 
eccentrically.  There  are  therefore  enlargements,  bulgings,  and  con- 
strictions in  this  adenoid  sheath.  This,  seen  in  transverse  section,  is 
the  so-called  Malpighian  corpuscle.  It  is  composed  of  a  reticular 
stroma,  lying  on  the  bands  of  which  are  endothelioid  celb,  whilst 
lying  in  the  spaces  are  numerous  small  round  corpuscles  or  lymphoid 
cells.  This  tissue  is  very  dense,  and  even  under  the  naked  eye  is 
usually  readily  seen,  as  are  also  the  fibrous  trabecule.  Proceeding 
from  the  central  artery  are  "elongated  meshes  of  capillary  blood- 
vessels," which  run  nearly  at  right  angles  to  the  long  axis  of  the 
sheath,  until  they  come  to  its  margin,  when  they  open  out  into  the 
pulp  tissue,  Arst  into  a  series  of  small  sinuses,  and  then  into  larger 
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venous  sinuses,  after  which  the  blctod  is  collected  into  the  venous 
trunks,  and  carried  from  the  oi^an  along  the  trabecular  to  the  hilum, 
and  then  to  the  portal  vein. 


("  350-)    (Afin  Klein  and  Noble  Smith.) 

a.  Arterial  branch  seen  in  longitndinal  section. 

b.  Adenoid  tissue,  consisting  of  adenoid  relicntuni,  in  which  the 

nuclei  of  the  lymph  corpuscles  may  slill  be  seen. 
e.  Reticular  stnicturc,  from  which  the  lymph  corpuscles  have  been 

removed  accidentally. 
J.  Muscular  hbres  of  the  middle  coat  of  the  vessel  seen  in  Irans- 

I.   One  of  the  endothelial  celts  lining  the  vessel. 

The  splenic  pulp  is  the  tissue  between  the  adenoid  sheaths  or 

Malpighian  corpuscles  which  is  supported  by  the  connective  tissue 

network.     It  is  composed  of  a  mass  of  sponge-like  structure,  in  which 

are  small  open  spaces  communicating  with  the  capillary  vessels  as 

they  emei^e  from  the  adenoid  sheath.     The  spaces  are  bounded  by 

brge  transparent  endothelial  cells  or  plates,  containing  one  or  more 

brge  nuclei,  and  lying  on  a  trabecular  tissue.     In  the  sinuses  are 

numerous  l)-mphoid  corpuscles,  in  which,  as  well  as  in  the  endothelial 

cells,  blood  corpuscles,  or  pigment  derived  from  them,  are  found 

imbedded.    There  may  be  a  few  large  cells  partially  attached  to  the 

epithelial  cells  by  stalks  or  petlicks  (the  cells  proliferating  by  budding). 
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Opening  out  from  these  smaller  sinuses  of  the  pulp  are  la^er  tubular 
sinuses,  lined  with  similar  endothelial  cells,  and  containing  large  and 
small  nucleated  cells,  and  usually  some  coloured  blood  corpusdes. 
Supporting  the  walls  of  the  larger  sinuses  are  bands  or  fibrils  of  yellow 
elastic  tissue,  which  are  arranged  almost  like  barrel  hoops.  From 
these  larger  or  venous  sinuses  the  blood  is  poured  into  the  venous 
trunks. 

Examine  under  a  low  power  a  section  of  a  healthy  spleen  hardened 
in  Miiller's  fluid  (g  55,  p.  44),  stained  in  picnMarmine  (§  77,  p.  55), 
and  mounted  in  Farrant's  solution  (g  106,  p.  77).  Note  the  capsule 
with  the  trabecule  running  at  right  angles  to  it.  Between  the  tiabc- 
culfe  observe  the  rounded  masses  of  denser  looking  tissue,  which  even 
under  this  power  appear  to  be  extremely  cellular  (lymphoid  tissue). 
These  denser  masses,  the  Malpighian  corpuscles,  vary  considerably 
in  size  and  shape,  according  to  the  diiection  in  which  the  section  is 
made.  They  may  be  rounded  if  cut  transversely,  oval  if  cut  obliquely, 
and  elongated,  or  even  bifurcated  (at  the  point  of  bifurcation  of  a 
vessel),  if  the  section  is  made  vertically  through  the  adenoid  sheath. 
The  size  varies  according  as  the  section  passes  through  an  enlai^ed 
or  a  constricted  part  of  the  sheath.  The  vessel  is  usually  situated  at 
some  distance  from  the  centre,  and  may  even  be  at  the  mai^  of  the 
Malpighian  corpuscle.  SuTTOunding  the  Malpighian  corpuscles  the 
splenic  pulp  is  recognised  as  a  spongy  open  network,  in  which  the 
sinuses  vary  in  size,  those  nearest  the  Malpighian  bodies  bciog 
considerably  smaller  than  those  further  away.  Running  through  the 
splenic  pulp,  as  will  afterwards  be  better  observed  in  the  waxy  spleen, 
are  numerous  small  arterioles,  which  are  apparently  not  in  communi- 
cation with  the  arterioles  of  the  Malpighian  bodies. 

Under  the  high  power  (  x  300),  the  I'arious  features  above  described 
must  be  observed,  and  special  attention  paid  to  the  capillaries  in  the 
Malpighian  bodies,  the  lymphoid  tissue  of  which  the  Malpighian  body 
is  composed,  the  arterial  sinuses,  with  their  endothelial  lining,  the 
large  round  and  nucleated  cells,  the  smaller  lymphoid  cells,  and  the 
coloured  blood  corpuscles.  Note,  also,  the  similar  structures  io  the 
large  venous  sinuses,  and  the  encircUng  elastic  bands  in  their  walls. 
Under  this  power,  too,  observe  the  connective  tissue  and  non-striped 
muscular  fibre  in  the  trabecule. 
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in  addition  to  the  congestion,  where,  also,  the  changes  in  the  trabecule 
and  sinuses  are  more  distinct  Rapid  proliferation  of  the  endothelial 
cells  takes  place,  and  consequent  accumulation  of  leucocytes  in  the 
sinuses,  exudation  of  leucocytes  along  the  lines  of  the  trabecule,  in 
which  the  vessels  run,  and  other  evidences  of  an  inflammatoiy  con- 
dition ensue.  From  the  inflammation  may  result  abscess  formation, 
which  specially  affects  the  Malpighian  corpuscles,  in  which  there  are 
rapid  accumulation  of  leucocytes,  pus  formation,  and  breaking  down 
of  the  tissue.  The  abscesses  sometimes  appear  as  small  yellow  points 
on  the  surface  of  a  section,  but  more  frequently  they  are  single  and 
larger.  In  many  cases  they  are  of  septic  embolic  origin,  as  in  acute 
ulcerative  endocarditis,  pyaemia,  from  whatever  cause  ensuing,  and 
typhoid  fever.  Such  abscesses  run  an  acute  course,  commencing  as 
dark  red  haemorrhagic  looking  patches,  which  rapidly  suppurate. 


Chronic  Chances. 

214.  In  those  cases  in  which  the  febrile  condition  is  prolonged,  or 
where  there  are  repeated  attacks,  as  in  malarial  fevers,  the  spleen  may 
become  permanently  enlarged,  and  it  may  in  such  cases  be  regarded 
as  a  typical  chronically  enlarged  spleen.     The  organ  is  then  firm, 
and  of  a  dirty  greyish  red,  with  pigmented  patches  seen  through  the 
capsule;  the  capsule  is  thickened,  and  running  from  its  deeper  layer 
are  numerous  thickened  trabeculw.     The  Malpighian  bodies  may 
also  be  enlarged,  but  it  is  often  very  diiEcult  to  distinguish  them  from 
the  surrounding  firm  tissue.    The  pulp  is  firmer,  but  very  brittle, 
and  not  nearly  so  ftill  of  blood  as  in  the  normal  condition,  whilst 
scattered  over  the  whole  of  a  cut  surfece  are  grey,  or  even  black 
patches,  evidently  the  result  of  pigmentation.     In  malarial  diseases 
the  pigmentation  is  more  marked  than  in  any  other  chronic  form 
of  enlaced  spleen ;  but  the  enUirgement  and  fibroid  change  may  be 
noted  in  a  variety  of  conditions,  such  as  those  before  mentioned,  and 
in  rickets,  congenital  syphilis,  or,  more  rarely,  in  the  later  stages  of 
the  acquired  form  of  the  last-named  disease. 

Harden  a  jriece  of  malarial  spleen  in  Muller's  fluid  and  spirit 
(S  56.  P-  45),  or  in  methylated  spirit  (§  54,  P-  44).  stain  sections  in 
picnKarmine  (S  77,  p.  55)  or  It^wood  (§  78,  p.  59),  and  mount 
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in  quantity,  and  the  trabecuUe  stood  out  very  prominently  as  white 
fibrous  bands  passing  in  from  a  somewhat  thickened  and  greatly 
wrinkled  capsule.  If  it  is  intended  to  look  for  bacteria,  the  organ 
should  be  hardened  in  absolute  alcohol  (§  53,  p.  44);  but  if  the 
examination  is  for  structural  changes,  Miiller's  fluid  alone  (§  55,  p.  44), 
or  Miiller's  fluid  and  spirit  (§  56,  p.  45)  should  be  used  as  the  hardening 
reagent  Cut  sections  (§  70,  p.  50),  stain  one  in  plcro-carmine  (§  77, 
p.  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77};  stain  another 
in  logwood  (§  78,  p.  59),  mounting  in  Canada  balsam  (§  108,  p.  78). 
Appearances  under  the  low  power  ( x  50). — In  active  hypersemia 
there  is  an  increased  quantity  of  blood  in  the  sinuses,  and  this,  stained 
green,  is  a  very  prominent  feature.  Scattered  throughout  the  green 
masses  in  the  pulp  sinuses  are  numerous  small  pink  points,  which 
will  be  recognised  as  leucocytes.  In  the  Malpighian  bodies  there  is 
also  an  increase  in  the  actual  size,  though  this  cannot  be  recognised 
with  the  naked  eye,  and  relatively  the  corpuscle  may  be  smaller. 
The  small  round  lymphoid  cells  are  numerous,  and  take  on  the 
carmine  staining  very  deeply-  Where  the  Malpighian  corpuscles 
stand  out  prominently,  as  in  diphtheria,  typhoid  and  scarlet  fevers, 
this  increase  in  the  amount  of  adenoid  tissue  becomes  a  very  marked 
feature  in  the  microscopic  field.  Along  the  lines  of  the  smaller 
trabecular  there  is  also  very  frequently  a  proliferation  or  exudation  of 
small  white  cells  (stained  pink),  which  arises  from  the  increased 
blood  pressure  and  other  inflammatory  conditions. 

Under  the  high  power  (  x  300). — If  the  congestion  is  comparatively 
simple,  there  may  be  little  more  than  the  distention  of  the  sinuses 
with  red  blood  corpuscles,  with  here  and  there  a  few  colourless  blood 
corpuscles  and  a  number  of  larger  nucleated  cells,  which  appeaj  to 
be  derived  from  the  proliferating  endothelial  cells  which  line  the  pulp 
sinus.  These  endothelial  cells  arc  all  swollen,  and  appear  cloudy ; 
some  contain  several  nuclei,  and  others  contain  within  their  proto- 
plasm a  number  of  red  blood  corpuscles,  or  a  quantity  of  golden 
brown  pigment,  which  is  evidently  derived  from  the  blood.  In  the 
adenoid  sheath  of  the  vessel  tbe  lymphoid  corpuscles  are  numerous, 
and,  in  addition,  the  endothelioid  plates,  lying  on  the  trabecule  of  the 
adenoid  network,  are  increased  in  number,  though  this  condition  is 
not  nearly  so  marked  as  in  those  cases  in  which  there  is  inflammation 
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in  addition  to  the  congestion,  where,  also,  the  changes  in  the  trabeculse 
and  sinuses  are  more  distinct  Rapid  proliferation  of  the  endothelial 
cells  takes  place,  and  consequent  accumulation  of  leucocytes  in  the 
sinuses,  exudation  of  leucocytes  along  the  lines  of  the  trabecule,  in 
which  the  vessels  run,  and  other  evidences  of  an  inflammatory  con- 
dition ensue.  From  the  inflammation  may  result  abscess  formation, 
which  specially  aflects  the  Malpighian  corpuscles,  in  which  there  are 
rapid  accumulation  of  leucocytes,  pus  fonnation,  and  breaking  down 
of  the  tissue.  The  abscesses  sometimes  appear  as  small  yellow  points 
on  the  surface  of  a  section,  but  more  frequently  they  are  single  and 
laiger.  In  many  cases  they  are  of  septic  embolic  origin,  as  in  acute 
ulcerative  endocarditis,  pyasmia,  from  whatever  cause  ensuing,  and 
typhoid  fever.  Such  abscesses  run  an  acute  course,  commencing  as 
dark  red  hsemorrhagic  looking  [patches,  which  rapidly  suppurate. 

Chronic  Chances. 

214.  In  those  cases  in  which  the  febrile  condition  is  prolonged,  or 
where  there  are  repeated  attacks,  as  in  malarial  fevers,  the  spleen  may 
become  permanently  enlarged,  and  it  may  in  such  cases  be  regarded 
as  a  typical  chronically  enlarged  spleen.  The  organ  is  then  firm, 
and  of  a  dirty  greyish  red,  with  pigmented  patches  seen  through  the 
capsule;  the  capsule  is  thickened,  and  running  from  its  deeper  layer 
are  numerous  thickened  trabecnke.  The  Malpighian  bodies  may 
also  be  enlarged,  but  it  is  often  very  difficult  to  distinguish  them  from 
the  surrounding  firm  tissue.  The  pulp  is  firmer,  but  very  brittle, 
and  not  nearly  so  fiill  of  blood  as  in  the  nonnal  condition,  whilst 
scattered  over  the  whole  of  a  cut  surface  are  grey,  or  even  black 
patches,  evidently  the  result  of  pigmentation.  In  malarial  diseases 
the  pgmentation  is  more  marked  than  in  any  other  chronic  form 
of  enlaced  spleen ;  but  the  enlargement  and  fibroid  change  may  be 
noted  in  a  variety  of  conditions,  such  as  those  before  mentioned,  and 
in  rickets,  congenital  syphilis,  or,  more  rarely,  in  the  later  stages  of 
the  acquired  form  of  the  last-named  disease. 

Harden  a  piece  of  malarial  spleen  in  Miiller's  fluid  and  spirit 
(S  5^1  P>  45)1  or  in  methylated  spirit  (§  54,  p.  44),  sUin  sections  in 
picro-carmine  (§  77,  p.  ss)  or  logwood  (§  78,  p.  59),  and  mount 
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essentially  the  same  as  those  met  with  io  similar  conditions  in  other 
organs — nutm^  Uver  (§  133,  p.  joi),  chronic  venous  congestioD  of 
the  kidney  (§  161,  p.  188),  or  lung  (§  202,  p.  189). 

The  lai^e  venous  sinuses  are  distended  with  blood,  which  is  seen 
as  greenish  granular  material  occupying  a  considerable  part  of  the 
section.  Between  the  masses  of  splenic  pulp  the  pink  fibrous  tnbe- 
cuUe  stand  out  very  prominently,  but  the  adenoid  sheaths  are  not  so 
readily  distinguished  as  in  the  normal  condition.  They  are  more 
fibroid,  and  the  lymphoid  cells  are  not  so  numerous.  The  walls  of 
the  vessels  aie  usually  somewhat  thickened.  The  cellular  elements 
of  the  pulp  are  obscured,  but  delicate  strands  of  fibrillated  tissue 
may  be  seen  running  through  the  section.  These  form  the  waBs 
of  the  enlarged  venous  sinuses. 

High  power  { x  300). — The  venous  sinuses  are  greatly  distoided. 
In  them  lie  numerous  coloured  blood  corpuscles,  with  here  and  there 
a  colourless  corpuscle,  in  which  may  be  seen  granules  of  altered  Uood 
pigment  The  cells  lining  the  venous  sinuses  are  often  flattened,  and 
contain  altered  blood  pigment  Between  the  sinuses  there  frequently 
appears  to  be  very  little  tissue,  but  careful  examination  reveals  the 
existence  of  pink  fibrous  strands.  The  Malpighian  bodies  appear  to 
be  fibrous.  A  few  of  the  lymphoid  cells  can  usually  be  seen.  Perhaps 
the  most  marked  changes  are  in  the  fibrous  tiabeculae,  which  aptpeu- 
to  be  considerably  thickened,  and  around  the  vessels  nmning  in 
them  are  usually  a  number  of  leucocytes  or  small  round  pink  cells. 
Similar  changes  may  be  observed  in  the  capsule.  In  these  two  poot- 
tions  there  is  also  marked  hypertrophy  of  the  muscular  tissue,  the 
elongated  nuclei  of  which  can  be  easily  distinguished.  Examine  the 
capsule,  and  note  that  the  canilaginoid  thickenings  (Fig.  &9)  are 
merely  masses  of  fibrous  tissue  (the  fiat  fibroma  described  in  the 
section  on  tumours).  The  villous  projections  are  young  masses  of 
connective  tissue  or  granulation  tissue,  with  a  quantity  of  lymph  on 
the  surface. 

Embolic  Infarction  of  the  Spleen. 

216.  In  the  spleen  infarction  occurs  in  its  most  typical  form.  It 
will  therefore  be  well  to  take  the  description  of  this  condition  from 
the  appearances  here  presented. 
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In  its  earlier  stages  the  infarction  appears  as  a  projection  running 
transversely  across  the  convex  surface  of  the  enlarged  spleen.  The 
projection  is  not  very  marked  ;  it  is  deep  purple  or  brick  red,  accord- 
ing to  the  stage  which  the  infarction  has  reached.  The  infarct  is 
firm,  and,  on  palpation,  is  readily  defined  from  the  surrounding 
softer  splenic  tissue ;  it  may  pass  for  a  considerable  distance  into 
the  organ,  or  it  may  be  situated  close  to  the  surface.  On  cutting 
into  this  mass,  it  is  found  to  be  wedge-shaped,  with  a  rounded 
base  at  the  capsule,  and  the  apex  towards  the  hilum.  The  sur- 
rounding pulp  is  highly  congested.  Of  these  wedge-shaped  masses 
there  are  usually  more  than  one — often  three,  four,  or  mDre,^-or 
there  may  be  a  single  large  infarct  involving  a  considerable  part  of 
the  organ  running  in  its  transverse  diameter.  Examined  at  various 
later  st^es,  the  centre  is  paler ;  a  yellowish  pallor  spreads  towards 
the  periphery,  until  the  whole  mass,  with  the  exception  of  a  zone  at 
the  outer  margin,  is  completely  involved.  The  outer  congested  lone 
persists  for  a  considerable  time,  and  eventually  there  is  formed  in  this 
position  a  capsule  of  fibrous  tissue,  which,  as  it  becomes  more  and 
more  cicatricial,  slowly  retracts,  and  draws  on  the  capsule  at  the 
matins  of  the  infarct,  and  a  kind  of  fossa  or  depression  is  formed 
around  the  yellow  fatty  mass.  Following  fatty  degeneration,  absorp- 
tion and  caseation  set  in.  If  the  process  of  absorption  continues, 
the  whole  of  the  necrosed  tissue  is  removed,  and  there  is  left  only  a 
fibrous  cicatrix  to  mark  the  position  of  the  infarct.  In  many  cases, 
however,  there  remains  simply  a  cyst,  or  a  cheesy  or  calcareous  mass, 
surrounded  by  the  retracting  fibrous  capsule. 

Harden  a  piece  of  the  organ  in  Miiller's  fluid  (§  55,  p.  44),  stain  in 
picn>carmine  (§  77,  p.  55),  and  mount  in  Farrant's  solution  (§  106, 
P-  77). 

Examine  a  section  taken  from  a  very  early  infarct  In  this  there 
is  little  to  be  seen  beyond  an  enormous  distention  of  the  various 
vascular  channels  and  sinuses.  At  a  later  stage  fatty  degeneration  of 
the  various  tissues  supervenes,  especially  towards  the  centre  of  the 
infarct ;  this  is  readily  observed  in  a  section  stained  with  osmic  acid 
(§  86,  p.  67),  At  the  periphery  of  the  swollen  mass  there  is  an 
enormous  accumulation  of  leucocytes  or  young  connective  tissue  cor- 
puscles in  the  position  of  the  hyperxmic  zone.     Later  these  cells  are 
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Harden  a  piece  of  the  organ  in  methykted  spirit  (g  54,  p.  44),  cut 
sections  (g  70,  p.  50),  mount  one  unstained  in  Farrant's  solution 
(§  106,  p.  77),  stain  one  in  iodine  staining  fluid  (g  83,  p.  66),a  second 
in  met hylani line  violet  (§  83,  p.  64),  a  third  in  iodine  and  sulphuric 
acid  (§  84,  p.  67),  and  mount  the  two  latter  in  Farrant's  solution 
(§  106,  p.  77). 

Low  power  (x  50). — As  might  be  expected  from  the  naked  eye 
appearances,  the  changes  in  this  condition  are  confined  almost  en- 
tirely to  the  Malpighian  bodies.     Each  Malpighian  body  is  stained 


Fic;.  9a— Waxy  lago  spleen.     Slained  ivilh  methyUniline  violM. 

l.a.    Large  arteriole,  giving  off  branches  around  which  ihe  w»iy 

ailenoid  sheath  is  rea^lily  seen. 
m.h.  Malpighian  body  or  adenoid  sheath  with  (I'd.)  its  healthy 

arteriole  in  the  centre ;   the  two  seen  here  are  evidently 

near  the  point  of  bifurcation  of  the  arteriole. 
a.      Small  waxy  vessel  in  the  splenic  palp. 
/.       Splenic  pulp. 

red  violet,  with  the  exception  of  a  small  blue  ring  in  the  centre, 
surrounded  by  a  thin  zone  of  blue  tissue.  Where  the  condition  is 
advanced,  the  red  violet  mass  appears  to  be  almost  homogeneous ; 
but  at  the  margins,  either  near  the  central  blue  jiatch  or  at  the 
periphery,  delicate  red  lines  may  be  seen  running  from  the  solid 
mass  into  the   stirroimding  blue  tissue.      The    dense   red   violet 
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masses  are  the  Malpighian  bodies.  The  central  blue  ring  is  ibe 
central  arteriole,  as  yet  unalTected,  and  surrounded  by  a  thin  zone  of 
comparatively  healthy  adenoid  tissue.  Around  the  waxy  Malpi^un 
body  the  splenic  pulp  (sinuses,  cells,  &c)  is  unaffected,  and  is  stained 
blue.  Running  fix)m  the  margins  of  the  waxy  mass  are  small  capiUaiy 
vessels,  the  walb  of  which  are  undergoing  the  waxy  change — the  ttdn 
red  violet  lines  already  mentioned.  A  more  careful  examinadoa  of 
the  splenic  pulp  reveals  a  few  small  red  violet  lines,  rings,  and  dots 
running  through  it.  These  are  evidently  sections  of  blood-vessels — 
small  arterioles — which  have  undergone  the  waxy  change.  In  an 
iodine  stained  section,  examined  by  reflected  light,  the  parts  before 
seen  as  red  violet  appear  brown,  whilst  the  blue  parts  are  canny 
yellow  in  hue.  In  an  unstained  section  the  waxy  portions  are  glisten- 
ing, translucent,  and  hyaline,  and  have  a  &int  yellow  tinge. 

Under  a  high  power  ( x  300)  examine  first  the  central  artery  of 
the   Malpighian  body.      Unless  the  waxy  condition    be  very  &r 


Kk;.  91,— Wax)-  sago  spleen,  early  stage.     Stained  wilh  iodine 
and  sulphuric  acid.     ( i  70,  after  Kybcr,) 
.1'.  ani1>.  Enlarged  Malpighian  bodies,  in  which  Ihe  thickened 
wa^iy  vessels  may  be  seen  stained  Uue. 

a.  .Smaller  part  of  a  Malpighian  body,  io  which  the  ccnlnl 

b.  Splenic  pulp  unafftcled  by  the  waxy  disease. 

advanced,  the  walls  are  quite  healthy  and  are  stained  blue ;  the 
intima  is  thrown  into  folds  by  the  contracting  muscular  coat,  froni 
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thi;  tissues  aru  not  affected  throughout,  for  on  careful  examination  it 
will  be  seen  that  only  between  the  muscular  fibres  is  (here  the  waxy 
change,  the  longitudinal  or  transverse  sections  of  the  muscular  Rbrcs 
being  stained  blue,  whilst  between  them  are  red  violet  streaks, — the 
swollen  connective  tissue  fibrils.  As  these  become  more  and  more 
swollen,  the  muscular  fibres  are  atrophied  by  pressure,  and  ultimately 
they  may  be  obliterated.  Later,  the  intima  is  involved,  but  the  endo- 
thelial lining  of  the  vessels  then  becomes  granular  and  fatty,  never 
waxy.  Here,  then,  is  a  condition  in  which  the  waxy  disease  affects 
specially  the  walls  of  the  small  arterioles  soon  after  they  are  given  off 
from  the  large  central  arteriole,  afterwards  the  connective  tissue  fibrils 
around  them,  and  it  is  possible  that  the  lymphoid  cells  may  be  involved 
eventually.  At  the  margin  of  the  Malpighian  body  the  walls  of  the 
sinuses  are  affected,  but  not  extensively.  In  the  pulp  the  small 
arterioles  and  the  walls  of  a  few  of  the  sinuses  aie  waxy. 

Diffuse  Waxy  Spleen. 

218.  This  is  usually  stated  to  be  an  advanced  form  of  the  foregoing, 
but  such  is  not  by  any  means  invariably  the  case.  Where  it  is  simply 
an  advanced  sago  spleen,  the  Malpighian  bodies  are  most  markedly 
affected,  and  the  walls  of  the  sinuses  of  the  greater  part  of  the  pulp 
tissue  are  involved.  In  the  true  diffuse  waxy  spleen  the  chaise  is 
confined  almost  entirely  to  the  pulp  tissue,  and  the  Malpighian  bodies 
arc  unaltered  or  are  appaientiy  somewhat  atrophied. 

Naked  eye  appearances. — The  spleen  is  very  greatly  enlarged,  much 
more  so  than  in  the  sago  form.  lis  substance  is  firm  and  elastic,  and 
the  margins,  as  in  waxy  liver,  are  somewhat  rounded.  On  section, 
the  surface  has  the  pecuUar  glistening  appearance  so  characteristic  of 
waxy  disease  in  ail  organs.  The  edges  of  the  sections  are  sharp  and 
well  defined,  and  the  colour  is  usually  a  deep  red.  The  trabeculo: 
and  Malpighian  corpuscles  are  very  indistinctly  seen,  except  in  an 
iodine  stained  s|>ecimen,  where  they  may  freiiucntly  be  distinguished 
as  yellow  points,  each  of  which  has  a  mahogany  brown  centre.  The 
yellow  points  are  on  all  sides  surrounded  by  a  mahogany  brown  glisten- 
ing material,  which  is  at  once  recognised  as  being  due  to  an  advanced 
stage  of  waxy  degeneration  of  the  splenic  pulp.     It  will  be  noted  that 
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ihc  ceniral  luahtttinny  hrown  jxant  corresponds  to  tbe  «nc 
yellow  Awi  iMtind  it  (o  ihc  M^jughUn  sheath,  and  dx  3 
brown  iitAMi  au^uihI  this  ijiAin  to  the  waxy  splenic  pulp- 

HanW n  a  picix-  t>l'  the  or^iAn  in  methylated  spirit  (§  5*-  F-  *i  ■  -  | 
then  iKM  A\  fiu  W4\j  ssjo  sjilecn  (^  317,  p.  326)- 

l^w  jwwtr  \  V  5,^V     KTuniinc  the  methylanilinc  vwiff  s 
specimen,  and  note  llui  in  niany  jum  of  the  section  the  Mj^?=  I 
bodies  are  -[uite  unartcvUxl.  ihiiugh  in  some  instances  there  is  1  —  I 
ring  of  red  \iiOei  nwterial  near  the  central  arteriole,  in  which  pog'- 
the  adenoid  sheath  is  nK«t  ftiUy  de\-elopcd.     The  Malpigfaia:  '»^ 
is  stained  blue,  and  «pi>e«ri  to  t>e  somewhat  fibroid,  tbe  noBbe  - 
cells  in  some  cases  l»ei))^  s^aily  diminished.     The  pulp  tisnc  is  a*   I 
[art  an'ected  by  the  wavj  change.     The  walls  of  the  sinuses  ai 
ad\'anced  stage  ofwa^y  dcjwncration,  are  stained  red  virfet,  and  fc 
uitder  this  [tower  arc  homojicncous  and  glistening.    Within  tbe  si 
the  endothelial  cells  may  Ik  seen  as  small  blue  granules  near  tbe  v 
whilst  the  coloured  and  I'otouricss  blood  corpuscles  are  found  trXt 
liee  in  the  si>aces. 

On  roakmg  a  more  careful  cNainiiution  under  a  high  powei  (  x  30c. 
the  central  artciy  of  the  Malpighian  body  is  frequently,  thou^  na 
invariably,  found  to  be  undergoing  waxy  degeneradoa.  Sometmiess 
is  perfectly  healthy,  .\round  the  affected  arteriole  the  capillaries  in 
the  Malpighian  body  may  be  undergoing  the  waxy  metamorpboB^ 
but  the  process  seldom  extends  beyond  the  immediate  ncighbouthood 
of  the  central  vessel.  The  remainder  of  the  Malpighian  body  b 
fibroid,  and  may  be  considerably  atrophied,  in  which  case  the 
lymphoid  corpuscles  are  |>articularly  scanty.  At  the  margins  of  these 
Malpighian  corpuscles  the  waxy  change  commences  at  once.  It 
appears  to  take  the  form  of  swelling  of  the  fibres  of  those  trabecule 
which  are  in  immediate  contact  with  the  endothelial  cells  lining  the 
pulp  sinusci.  .\round  the  venous  sinuses  the  bands  of  yellow  elastic 
fibre  (the  fibres  resembling  barrel  hoops)  are  seen  on  section  to  be 
considerably  swollen  and  undergoing  the  waxy  change.  The  rotinded 
cells  situated  between  the  sinuses  arc  atrophied,  or  fatty  and  giannhi. 
though  some  appear  to  be  swollen  and  waxy.  It  is  extremely 
difficult  to  give  an  explanation  of  this  latter  appearance,  and  it  i> 
just  possible  that  the  waxy  cell-Uke  masses  may  be  sections  of  socdc 


JigiLizeJ^fGcro 


.Google 


D,j.,.db,GoogIc 


"""^s 


'iMv' 


,';'\: 


Mill  in  DM  al  ill  indUy  di! 


Is  W    " 


byGoOyI 


D,j.,.db,GoogIc 


D,j.,.db,GoogIc 


D,j.,.db,GoogIc 


TUBERCLE.  339 

The  splenic  pulp  is  considerably  altered,  and  looks  much  more  solid, 
especially  near  the  margins  of  the  fibroid  masses.  Away  from  these 
the  trabecule  of  the  pulp  are  thicker,  the  endothelial  cells  are  larger, 
and  frequently  contain  granules  of  altered  blood  pigment 

Under  a  high  power  ( x  300)  all  the  above  changes  can  be  very 
easily  recognised.  The  Malpighian  bodies  must  be  specially  ob- 
served. They  are  almost  entirely  converted  into  fibrous  tissue.  The 
adenoid  cells  are  few  in  number,  and  the  few  that  are  present  appear 
atrophied  and  angular.  The  spaces  between  the  bands  of  fibrous 
tissue  are  very  small  indeed,  but  in  them  are  multinucleated  endo- 
theUoid  cells,  which  are  evidently  the  cells  by  which  the  large  mass 
of  fibrillated  periplast  is  formed.  The  pigment  is  usually  contained 
in  well'defined  spaces,  and  it  appears  to  be  derived  from  altered 
blood  corpuscles.  Fig.  97  illustrates  the  process  by  which  the  pig- 
ment comes  to  be  situated  in  the  fibrous  mass.  The  fibrous  tissue 
grows  in  all  directions  around  the  central  mass ;  the  adenoid  sheath 
and  strands  are  sent  out  between  the  sinuses,  which,  with  their  con- 
tained blood  corpuscles  and  endothelial  cells,  are  gradually  surrounded. 
The  contained  blood  corpuscles  are  disintegrated,  probably  by  the 
endothelial  cells,  and  the  blood  pigment  is  set  free.  The  spaces  in 
which  the  pigment  is  deposited  were  originally  pulp  sinuses.  The 
various  tnumtion  stages  are  represented  in  the  drawing.  In  the 
pulp  the  thickening  of  the  trabecule  and  the  proliferation  of  the  large 
endothelioid  cells  are  easUy  distinguished ;  but  there  is  no  cramming 
of  the  pulp  sinuses  with  white  blood  corpuscles,  as  there  is  in  teuco- 
cythemia. 

Tubercle  of  the  Spleen. 

221.  Tubercle  seldom  or  never  occurs  in  the  spleen  as  a  primary 
growth.  It  occurs  usually  in  one  of  two  forms ;  either  as  minute  grey, 
gelatinous,  prominent  shot-like  bodies  in  the  capsule  of  the  spleen, 
or  near  the  surface  of  the  organ — a  minute  yellowish  point  in  the 
centre  of  this  small  mass  usually  indicates  the  presence  of  caseation — 
or  as  larger  caseous  masses.  The  first  form  is  met  with  as  a  local 
manifestation  of  a  general  disease,  and  hence  is  of  comparatively  little 
importance.     The  structure  under  the  microscope  resembles  that  of 
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As  in  all  enlargements  of  this  orgao,  the  notches  on  the  anterior 
border  are  strongly  niarked.  The  tissue  is  firm,  pale,  and  tough,  but 
not  leathery.  Under  the  capsule,  which  is  often  irregularly  thickened, 
there  are-  sometimes  purple  patches,  the  result  of  hsmorrbagcs. 
These  stand  out  very  prominently  from  the  surrounding  tissue. 

The  cut  surface  presents  a  firm  homogeneous  appearance.  The 
pulp  is  solid,  firm,  and  of  a  peculiar  grey  colour,  with  small  hxmof- 
rhoges  scattered  irregulariy  through  it,  but  especially  near  the  sur&c& 
Scattered  over  the  surface,  also,  are  cream  grey  nodules  and  lines, 
which  appear  to  represent  the  Malpighian  bodies.  If  the  Malpighiao 
bodies  stand  out  very  prominently  from  the  surrounding  mass,  the 
organ  appears  to  be  simply  hypertrophied. 

Examine  scrapings  from  the  cut  surface  under  a  high  power  (  «  3oo> 
and  note  that  it  contains  numerous  leucocytes,  a  number  of  coloured 
blood  corpuscles,  and  some  larger  cells,  com[>osed  of  a  mass  of 
protoplasm,  in  which  are  imbedded  nuclei,  sometimes  a  single  one. 
sometimes  several  Embolic  infarcts,  of  very  various  sizes  and  in 
different  stages  of  degeneration  (§  3i6,  p.  335),  may  also  be  observed 
as  yellow  wedge-shaped  masses  situated  near  the  surface. 

Harden  one  piece  of  the  tissue  in  Miiller's  fluid  (g  55,  p.  44),  and 
a  second  in  methylated  spirit  (§  54,  p.  44).  Stain  a  section  in  log- 
wood {§  78,  p.  59),  and  mount  in  Canada  balsam  (§  108,  p  78V 
Suin  a  second  in  ])icro-carmine  (g  77,  p.  55),  and  mount  in  Fanani's 
solution  (§  106,  p.  77). 

Examine  under  a  low  power  ( x  50).  Note,  first,  that  although  the 
trabecule  are  considerably  thickened  and  the  Malpighian  bodies  niaj 
be  slightly  enlarged,  they  do  not  form  very  prominent  features  in  the 
section.  The  splenic  pulp  in  the  logwood  stained  section  appears  to 
consist  of  one  mass  of  deeply  stained  cells,  some  of  which  are  mud) 
la^er  than  the  ordinary  leucocytes,  or  even  than  the  endothelial  ceBs 
in  the  normal  condition.  The  Malpighian  bodies  may  contain  more 
lymphoid  corpuscles,  but  in  certain  cases  they  are  more  fibroid.  Id 
some  cases  the  lymphoid  cells  of  the  pulp  are  very  few  in  number. 

Under  a  high  power  ( x  300). — Note  the  above  changes  in  the 
Malpighian  body  and  in  the  trabeculx,  both  of  which  may  be  some- 
what hypertrophied.  In  the  Malpighian  body  the  condition  varies 
slightly  in  different  cases.    There  is  frequently  an  increase  in  the 
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Qpecially  in  children.  In  Ihia  Ihe  9pL«n  may  be  tithe  (Dlargfli  i" 
dkntioibSed  in  siie-  The  pulp  la  luuilLy  red  Bad  CDngBKd.  whibl 
BcalUTcd  over  the  red  surfaf  e  ire  bodies  ifhic^  can  harctly  be  dfi- 
dngDiBhed  from  the  suel-lilie  muses  seen  in  iyntphadeDOml ;  lut,  » 
a  rile,  they  arc  yellower  and  more  cueou«  looking-     They  lie  flbotf 
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section,  there  is  a  peculiar  and  very  characteristic  appearance.  The 
general  surface  \%  deep  red  in  colour,  but  scattered  over  it  are 
numerous  small  angular,  translucent,  yellow  masses,  almost  like  small 
masses  of  suet.  Some  of  these  are  rounded,  but  others  are  elongated, 
branching  masses.  If  it  be  bome  in  mind  that  these  are  altered 
Malpighian  bodies,  the  appearance  will  be  much  more  easily  under- 
stood. In  place  of  these  small  yellow  masses,  there  may  be  present 
large  tumour-like  masses  of  tissue  in  all  respects  similar  to  that  of 
which  the  altered  adenoid  sheaths  are  composed. 

Harden  a  piece  of  this  spleen  in  methylated  spirit  (§  54,  p.  44),  cut 
sections  {§  70,  p.  50),  mount  one  unstained  in  Farrant's  solution 
(g  106,  p.  77),  and  one  stained  in  picro<armine  (§  77,  p.  55)  in  the 
same  solution. 

Under  a  low  power  (  k  50),  the  changes  are  very  clearly  marked. 
All  the  fibrous  trabecule  are  increased  in  size  and  thickness.    They 


Fia96. — Drtwing  of  thickened  adenoid  sheath  in  lymphaJcnoma 
ofipleeD.     Section  stained  with  picro'cumine.     (  x  M>.) 
fj.     Fibroui  MatpighUn  body, 
/■        Pieincnt  Dear  margin  oi  the  Malpighian  tiodjt. 
$.f.    Pulp  tissue  of  spleen  as  yet  unencroached  upon. 
<./'.  Mass  of  pulp  inToIvcd  by  growth  of  ftbroiu  tissue. 

take  on  the  pink  stain  ver}'  readily,  and  are  evidently  much  more 
fibrous  than  normal 
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The  Splenic  pulp  is  considerably  altered,  and  looks  much  more  solid, 
especially  near  the  margins  of  the  fibroid  masses.  Away  from  these 
the  trabecutie  of  the  pulp  are  thicker,  the  endothelial  cells  are  larger, 
and  frequently  contain  granules  of  altered  blood  pigment 

Under  a  high  power  (  x  300)  all  the  above  changes  can  be  very 
easily  realised.  The  Malpighian  bodies  must  be  specially  ob- 
served. They  are  almost  entirely  converted  into  fibrous  tissue.  The 
adenoid  cells  are  few  in  number,  and  the  few  that  are  present  appear 
atrophied  and  angular.  The  spaces  between  the  bands  of  librous 
tissue  are  very  small  indeed,  but  in  them  are  multinucleated  endo- 
thelioid  cells,  which  are  evidently  the  cells  by  which  the  large  mass 
of  fibrillated  periplast  is  formed.  The  pigment  is  usually  contained 
in  well-defined  spaces,  and  it  appears  to  be  derived  from  altered 
blood  corpuscles.  Fig.  97  illustrates  the  process  by  which  the  pig- 
ment comes  to  be  situated  in  the  fibrous  mass.  The  fibrous  tissue 
grows  in  all  directions  around  the  central  mass ;  the  adenoid  sheath 
and  strands  are  sent  out  between  the  sinuses,  which,  with  their  con- 
tained blood  corpuscles  and  endothelial  cells,  are  gradually  surrounded. 
The  contained  blood  corpuscles  are  disintegrated,  probably  by  the 
endothelial  cells,  and  the  blood  pigment  is  set  free.  The  spaces  in 
which  the  pigment  is  deported  were  originally  pulp  sinuses.  The 
various  transition  stages  are  represented  in  the  drawing.  In  the 
pulp  the  thickening  of  the  trabecule  and  the  proliferation  of  the  large 
endothelioid  cells  are  easily  distinguished ;  but  there  is  no  cramming 
of  the  pulp  sinuses  with  white  blood  corpuscles,  as  there  is  in  leuco- 
c]rthemia. 

Tubercle  of  the  Spleen. 

221.  Tubercle  seldom  or  never  occurs  in  the  spleen  as  a  piimary 
growth.  It  occurs  usually  in  one  of  two  forms ;  either  as  minute  grey, 
gelatinous,  prominent  shot-like  bodies  in  the  capsule  of  the  spleen, 
or  near  the  surface  of  the  organ — a  minute  yellowish  point  in  the 
centre  of  this  small  mass  usually  indicates  the  presence  of  caseation — 
or  as  la^er  caseous  masses.  The  first  form  is  met  with  as  a  local 
manifestation  of  a  general  disease,  and  hence  is  of  comparatively  little 
■mporUnce.    The  structure  under  the  microscope  resembles  that  of 


DigiLizedbyGoOglc 


D,j.,.db,GoogIc 


CHAPTER    IX. 

THE  ALIMENTARY  CANAL. 

222.  In  the  examination  of  the  first  part  of  the  alimentary  tract 
for  pathological  changes,  it  should  be  remembered  that  the  epithelium 
in  the  oral  cavity,  in  the  lower  part  of  the  pharynx,  and  in  the 
(esophagus,  is  of  the  pavement,  stratified  type,  which  differs  only 
from  that  on  the  cutaneous  surface  in  the  fact  that  it  has  no  homy 
layer.  In  the  upper  part  of  the  pharynx,  however,  a  ciliated 
columnar  epithelium,  which  enends  down  into  the  folds  or  depres- 
sions in  the  mucosa,  is  met  with.  The  mucosa  differs  somewhat  in 
thickness  in  different  parts  of  the  tract,  but  throughout  it  has  the 
same  structure.  It  consists  of  a  dense  mass  of  connective  tissue, 
from  which  are  prolongations  upwards,  forming  papillae,  on  which  the 
deeper  columnar  cells  of  the  epithelial  layer  rest  Through  the 
whole  of  the  mucosa  there  is  a  dense  network  of  lymphatics  and 
lymph  spaces.  The  mucosa  Is  continued  into  the  submucosa 
{except  in  the  cesophagus,  where  it  is  separated  by  a  few  delicate 
bundles  of  non-striped  muscle  celb),  which  is  composed  of  a  looser 
and  more  lamellar  connective  tissue,  and  "  contains  masses  of  fat 
cells,  the  large  branches  of  vessels  and  nerves,  the  glands,  and 
striped  muscle,  and,  extending  outwards,  fonns  a  continuity  with  the 
connective  tissue  of  the  surrounding  organs  as  muscle,  periosteum, 
skin,  &c"  (Klein  and  Noble  Smith).  The  large  raucous  glands,  im- 
bedded in  this  submucosa,  are  identical  in  structure  (compound 
tubular  glands)  throughout,  varying  only  in  number  and  size  in  the 
difTerent  regions  of  the  first  part  of  the  tract ;  they  are  largest  and 
most  numerous  in  the  mouth,  and  least  numerous  in  the  cesophagus. 
As  on  the  cutaneous  surface,  these  structures  are  affected  by 
inflammadon,  according  to  the  intensity  of  the  process;  there  may  be 
simply  a  transient  redness,  or  there  may  be  such  marked  vascular 
and  interstitial  changes  that  removal  of  epithelium  or  sloughing  of 
the  deeper  tissues  may  ensiie- 
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222.  In  the  examination  of  the  first  part  of  the  alimentary  tract 
for  pathological  changes,  it  should  be  remembered  that  the  epithelium 
in  the  oral  cavity,  in  the  lower  part  of  the  pharynx,  and  in  the 
oesophagus,  is  of  the  pavement,  stratified  type,  which  differs  only 
from  that  on  the  cutaneous  surface  in  the  fact  that  it  has  no  homy 
layer.  In  the  upper  part  of  the  pharynx,  however,  a  ciliated 
columnar  epithelium,  which  extends  down  into  the  folds  or  depres- 
sions in  the  mucosa,  is  met  with.  The  mucosa  differs  somewhat  in 
thickness  in  different  parts  of  the  tract,  but  throughout  it  has  the 
same  structure.  It  consists  of  a  dense  mass  of  connective  tissue, 
from  which  are  prolongations  upwards,  forming  papillae,  on  which  the 
deeper  columnar  cells  of  the  epithelial  layer  rest  Through  the 
whole  of  the  mucosa  there  is  a  dense  network  of  lymphatics  and 
lymph  spaces.  The  mucosa  is  continued  into  the  submucosa 
(except  in  the  cesophagus,  where  it  is  separated  by  a  few  delicate 
bundles  of  non-striped  muscle  cells),  which  is  composed  of  a  looser 
and  more  lamellar  connective  tissue,  and  "contains  masses  of  fat 
cells,  the  large  branches  of  vessels  and  nerves,  the  glands,  and 
striped  muscle,  and,  extending  outwards,  forms  a  continuity  with  the 
connective  tissue  of  the  surrounding  organs  as  muscle,  periosteum, 
skin,  &C."  (Klein  and  Noble  Smith).  The  large  mucous  glands,  im- 
bedded in  this  submucosa,  are  identical  in  structure  (compound 
tubular  glands)  throughout,  varying  only  in  number  and  size  in  the 
different  regions  of  the  first  part  of  the  tract ;  they  are  largest  and 
most  numerous  in  the  mouth,  and  least  numerous  in  the  (esophagus. 

As  on  the  cutaneous  surfaie,  these  structures  arc  affected  by 
inflammation,  according  to  the  intensity  of  the  process;  there  may  be 
simply  a  transient  redness,  or  there  may  be  such  marked  vascular 
and  interstitial  changes  that  removal  of  epithelium  or  sloughing  of 
the  deeper  tissues  may  ensue. 
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the  tubercle  in  other  organs  of  the  body,  and  the  process  of  case- 
ation is  seen  to  be  commencing  wherever  the  yellow  points  were 
observed  in  the  naked  eye  examination. 

For  examination  harden  in  absolute  alcohol  (§  53,  p.  44),  and  a 
second  piece  in  MiJller's  fluid  (§  55,  p.  44);  stain  in  picro-cannine 
(S  77-  P-  5S).  or  logwood  (§  78,  p.  59>- 

Along  with  tuberculosis  there  is  frequendy  some  congestion  of  the 
spleen,  which,  when  present,  should  be  carefully  noted 

The  second  and  more  chronic  form  of  tubercle  is  the  more  tyiMcal, 
especially  !n  children.  In  this  the  spleen  may  be  either  enlai^ed  or 
diminished  in  size.  The  pulp  is  usually  red  and  congested,  whilst 
scattered  over  the  red  surface  are  bodies  which  can  scarcely  be  dis- 
tii^ished  from  the  suet-like  masses  seen  in  lymphadenoma ;  but,  as 
a  rule,  they  are  yellower  and  more  caseous  looking.  They  are  about 
the  size  of  a  small  pea.  The  organ  in  this  condition  is,  like  the 
lymphadenomatous  spleen,  frequently  spoken  of  as  a  hardbake  spleen. 

Prepare  as  above,  and  note  that  the  appearances  are  ^m[dy  those 
of  caseous,  or,  in  rare  cases,  fibroid  tubercle. 

Other  growths  mentioned  as  occurring  iii  this  organ  are  seamdary 
eaitcers  and  sarcomas,  syphilUk  gummaSa,  hydatid  cysts,  one  case  of 
dtrmoid  cyst,  simple  serous  or  mttams  cysts,  and  one  case  of  Penta- 
stoma  denticulatum  within  a  calcified^cyst 
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222.  In  the  examination  of  the  tirst  part  of  the  alimentary  tract 
for  pathological  changes,  it  should  be  remembered  that  the  epithelium 
in  the  oral  cavity,  in  the  lower  part  of  the  pharynx,  and  in  the 
cesophagus,  is  of  the  pavement,  stratified  type,  which  differs  only 
from  that  on  the  cutaneous  surface  in  the  fact  that  it  has  no  homy 
layer.  In  the  upper  part  of  the  pharynx,  however,  a  ciliated 
columnar  epithelium,  which  extends  down  into  the  folds  or  depres* 
sions  in  the  mucosa,  is  met  with.  The  mucosa  differs  somewhat  in 
thickness  in  different  parts  of  the  tract,  but  throughout  it  has  (he 
same  structure.  It  consists  of  a  dense  mass  of  connective  tissue, 
from  which  are  prolongations  upwards,  forming  papillae,  on  which  the 
deeper  columnar  cells  of  the  epithelial  layer  rest  Through  the 
whole  of  the  mucosa  there  is  a  dense  network  of  lymphatics  and 
lymph  spaces.  The  mucosa  is  continued  into  the  submucosa 
(except  in  the  oesophagus,  where  it  is  separated  by  a  few  delicate 
bundles  of  non-striped  muscle  cells),  which  is  composed  of  a  looser 
and  more  lamellar  connective  tissue,  and  "contains  masses  of  fat 
cells,  the  large  branches  of  vessels  and  nerves,  the  glands,  and 
striped  muscle,  and,  extending  outwards,  forms  a  continuity  with  the 
connective  tissue  of  the  surrounding  organs  as  muscle,  periosteum, 
skin,  Sic"  (Klein  and  Noble  Smith).  The  large  mucous  glands,  ini- 
bedded  in  this  submucosa,  are  identical  in  structure  (compound 
tubular  glands)  throughout,  varying  only  in  number  and  size  in  the 
difTerent  regions  of  the  first  part  of  the  tract ;  they  are  largest  and 
most  numerous  in  the  mouth,  and  least  numerous  in  the  cesophagus. 

As  on  the  cutaneous  surface,  these  structures  are  affected  by 
inflammation,  according  to  the  intensity  of  the  process;  there  may  be 
simply  a  transient  redness,  or  there  may  be  such  marked  vascular 
and  interstitial  changes  that  removal  of  epithelium  or  sloughing  of 
the  deeper  tissues  may  ensue. 
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Aphthous  Patches  which  occur  during  the  course  or 

A   VARIETY   OF   INFLAMMATORY   DISEASES. 

223.  These  are  most  frequently  met  with  in  children,  as  small  white 
or  yellowish  grey  patches  on  the  inner  surface  of  the  lips,  on  the  gums, 
tongue,  and  soft  palate.  They  vaiy  considerably  in  size  from  that  of 
a  pin-head  to  a  small  wafer,  the  mucous  membrane  around  them  is 
injected,  red,  or  sometimes  purple,  and  has  a  peculiar  glisteniog, 
semi-transparent  appearance,  but  the  patches  themselves  are  dull  and 
opaque. 

The  peculiarity  in  this  condition  is,  that  although  the  white  patches 
may  be  separated  from  the  subjacent  tissues,  there  is  apparently  ik> 
ulceration.  The  reason  of  this  will  be  apparent  when  the  microsct^wc 
examination  is  made. 

Harden  one  of  these  patches  in  methylated  spirit  (g  54,  p.  44),  or 
in  chromic  acid  (§  59,  p.  46),  cut  sections  at  right  angles  to  the 
suriace  {§  70,  p.  50),  stain  one  with  picro-carmine  (§  77,  p.  55^  and 
mount  in  Farrant's  solution  (g  106,  p.  77) ;  also  stain  and  mount 
a  section  in  eosinated  hsmatoxylic  glycerine  (g  81,  p.  6i). 

On  examining  under  a  low  power  (  x  50),  it  is  at  once  observed 
that  the  pathological  changes  are  almost  entirely  confined  to  the 
epithelial  layer.  There  is  undoubtedly  congestion  of  the  small 
vessels  of  the  mucosa,  accompanied  by  an  exudation  of  leucocytes 
and  some  swelling  of  the  connective  tissue ;  but  the  most  prominent 
changes  are  swelling  of  the  epithelial  cells,  and  exudation  of  fibrinous 
lymph  and  leucocytes,  first  between  the  epitheUal  layer  and  the 
mucosa,  and,  second,  between  the  individual  epithelial  cells.  The 
swollen  epithelial  cells,  with  the  fibrinous  exudation  beneath  and 
around  them,  form  the  opaque  aphthous  patch;  and  as  the  epitheUun 
is  regenerated  very  rapidly  beneath,  at  iu  margin,  there  is  never  any 
well-marked  ulcer. 

Examine  under  the  high  power  {  x  300). — The  slight  swelling  di 
the  connective  tissue  of  the  mucosa  and  the  increased  number  of 
leucocytes  around  the  distended  vessels,  are  to  be  confirmed. 
Immediately  in  (he  juitch  the  amount  of  fibrinous  lymph,  in  which 
are  frequently  numerous  leucocytes  beneath  and  around  the  swollen 
epithelial  cells,  is  considerably  increased. 
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DIPHTHERIA  OF  THE  PHARYIfX.  345 

At  a  later  stage,  where  the  false  membrane  has  formed,  and  per- 
haps has  sloughed,  leaving  a  grey,  sodden,  sloughy,  and  infiltrated 
looking  surface,  a  piece  of  the  tissue  must  be  hardened  in  alcohol, 
stained  with  methylaniline  violet,  and  examined  microscopically. 
The   following  are  the  appearances : — The  grey  sloughy   part  is 


Fig.  98. — Section  of  nvula,  from  which  ihe  epithelium  hu  been 
detached,  from  a  case  of  dipbllicrk.     (  x  100,  after  Zi^ler.) 
a.  Micrococci. 

i.  Amorphous  submucous  tissue. 
''.   Lencocjles  inRlmiing  tissue. 
d.  Fibrinous  exudation. 
t.  Blood-vessels. 

/.   Ljrmplutic  vessel,  in  which  are  accumulated  small  round  cells 
and  fibrin. 

usually  teeming  with  masses  of  deeply  stained  micrococci,  but  there 
is  now  no  trace  of  epithelial  structure  left  The  connective  tissue  of 
the  mucosa  is  transformed  into  a  mass  of  fattily  degenerated  or  homo- 
geneous material,  which  is  very  characteristic  of  this  diphtheritic 
condition.  A  fibrinous  exudation,  in  which  the  masses  of  micrococci 
are  situated,  often  forms  a  false  membrane  on  the  surface.  The 
blood-vessels  are  distended,  and  are  surrounded  by  a  number  of  round 
cells  or  leucocytes.  This  accumulation  of  cells  takes  place  especially 
at  the  point  of  junction  between  the  mucosa  and  the  deeper  tissues. 
The  lymphatics  for  some  distance  round  are  choked  with  fibrin,  in 
which  are  imbedded  a  few  leucocytes,  or  more  frequently  with  masses 
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of  miciococci,  which  also  may  be  found  in  any  part  of  the  sloi^h. 
The  distinctive  chaTactenstics  between  this  condition  and  the  so-called 
croup  are,  that  in  diphtheria  the  micrococci  and  the  slougb  are 
always  present,  but  the  marked  fibrinous  exudation,  though  usually 
present,  is  not  essential ;  whilst  in  croup  the  exudation  is  essential, 
and  the  micrococci,  if  present,  are  found  only  on  the  surface,  do  not 
invade  the  membrane  or  the  surrounding  lymphatics,  and  so  do  itot 
get  into  the  system  to  give  rise  to  constitutional  symptoms. 

Harden  in  absolute  alcohol  (§  53,  p.  44)  a  lymphatic  gland  of  the 
neck  from  a  case  of  diphtheria,  and  stain  a  section  in  methylaniline 
violet,  and  mount  in  Farrant's  solution  (§  106,  p.  77)  or  Canada 
balsam  (g  108,  p.  78). 

Examine  under  the  low  [xiwer  (  x  50),  and  observe  the  masses  of 
micrococci  in  the  cortical  part  of  the  gland.  Notice,  too,  the  green 
masses  in  the  same  position. 

Examine  further  under  the  high  power  ( x  300).  The  masses  of 
micrococci  can  be  readily  distinguished,  and  the  green  masses  are 
seen  to  be  hsemonhagic  collections  in  the  folUclcs  of  the  conex  of 
the  gland. 

The  Stomach. 

226.  Normal  Histology. — The  stomach,  like  the  (esophagus,  is  com- 
posed of  mucous,  submucous,  and  muscular  coats.  Here,  however,  as 
Klein  points  out,  and  in  the  small  and  large  intestine,  the  secretii^ 
glands  "belong  to  the  mucosa,  except  the  Bruner's  glands  at  the 
beginning  of  the  duodenum ;  these  are  situated  in  the  submucous 
tissue."  He  also  points  out  that  in  these  parts  of  the  alimentary 
canal  "  they  are  single  tubes,  with  the  exception  of  the  pyloric  glands 
and  the  Bruner's  glands,  both  of  which  are  also  compound  tubular." 

The  epithelium  covering  the  mucosa  and  lining  the  various  gUad 
ducts  of  the  stomach  is  of  a  distinctly  columnar  type  ;  it  rests  upon  a 
basement  membrane  composed  of  flattened  endothelioid  cells.  At 
the  cardiac  end  of  the  stomach,  the  simple  peptic  glands  arc  met 
with  ;  these  are  straight  or  slightly  curved  tubular  glands,  lined  with 
columnar  cells,  with  here  and  there  at  the  outer  margin  large  spherical 
or  angular  cells.  At  the  pyloric  end  the  glands  are  larger  and  mote 
complicated,  each  dividing  into  several  wavy  and  convoluted  tubes  . 
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of  mucus,  and  here  and  there  are  small  extravasations  of  blood. 
On  examining  under  the  microscope  the  distention  of  the  bkxxl- 
vessels,  the  extravasation  of  leucocytes,  and  the  swelling  and  pro- 
liferation of  the  endothelial  cells  of  the  lymphatics,  are  the  priDcipal 
points  to  notice,  as  the  epithelial  clianges  are  not  as  a  rule  to  be  dis- 
tinguished, for  the  reason  above  given. 

Chronic  changes,  where  there  is  an  atrophied  condition  of  some 
structures,  or  where  there  is  a  new  formation  of  fibro-cellular  tiissitc, 
are  more  readily  identified. 

"Common,"  "Chronic,"  "Circular,"  "  Perforatihc,"  or 
•  "  Simple  "  Ulcer  of  the  Stomach. 

227.  This  form  of  ulcer  is  usually  single,  though  from  two  to  four 
sometimes  occur.  It  is  situated  in  most  cases  on  the  posterior  wall,  or 
on  the  lesser  curvature  of  the  stomach,  and  measures  from  one-half  to 
two-thirds  of  an  inch  in  diameter.  Its  appearance  is  very  characteristic 
The  edges  are  seldom  much  injected  or  raised  from  the  surrounding 
tissue,  the  margins  are  quite  vertical,  and  the  floor  is  smooth,  pale, 
dry,  and  fibrous.  The  form  of  the  utcer  is  rounded  or  oval,  and  the 
formation  gives  one  the  idea  that  it  might  have  been  punched  out 
with  a  wad-punch.  The  depth  varies  greatly  in  different  cases.  In 
some  instances  the  mucous  membrane  only  is  involved.  The  punched- 
out  appearance  is  in  such  cases  very  well  marked.  If  the  ulcer 
extends  deeper,  so  as  to  eat  through  the  muscular  coat,  there  is  a 
peculiar  terraced  appearance,  as  though  a  smaller  punch  had  been 
used  for  the  deeper  layer,  and  a  somewhat  funnel-shaped  openiog. 
corresponding  in  shape  to  the  conical  distribution  of  the  arten- 
already  mentioned,  is  the  result.  Where  perforation  takes  place,  it 
may  be  only  by  an  exceedingly  small  hole.  In  some  cases  the  acute 
ulceration  has  ceased,  hut  the  ulcer  does  not  heal,  and  slight  thickening 
of  the  surrounding  tissues  results  ;  of  such  a  thickened  ulcer  are  the 
microscopic  appearances  about  to  be  described.  Harden  in  Miiller'A 
fluid  (S  55,  p.  44),  or  in  absolute  alcohol  (g  53,  p.  44),  cut  sections 
through  the  ulcer  and  a  quantity  of  the  surrounding  tissue,  stain  in 
logwood  (§  78,  p.  59)  or  picrocarmine  (J  77,  p.  55),  and  mouot  in 
Canada  balsam  (^  108,  p.  78)  or  Farrant's  solution  (§  106,  p.  77). 
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of  the  bowel.  The  floor  of  the  ulcer,  which  is  usually  .composed  of 
the  circular  muscular  coat  of  the  intestine  and  of  granulation  tissue, 
is  smooth,  injected,  and  glossy,  but  there  is  comparatively  little 
thickening.  The  margins  of  the  ulcer  are  somewhat  ragged,  are 
much  undermined,  and  can  be  readily  floated  out  in  water.  They  are 
composed  of  the  mucous  membrane  and  submucous  tissue,  though 
where  the  ulceration  has  extended,  as  in  some  cases  it  does  through 
the  circular  muscular  coat,  the  longitudinal  fibres  may  form  the  floor 
of  the  ulcer,  and  the  free  ends  of  the  circular  fibres  may  then  form 
part  of  the  overhanging  margins.  There  is  no  thickening  of  the 
peritoneum  in  this  condidon. 

This  ulcer  may  heal  without  leaving  a  marked  cicatriic,  the 
edges  ^mply  falling  down  and  uniting  with  the  floor,  in  which 
case  there  is  no  new  formation  of  glandular  tissue.  On  the  other 
hand,  the  ulcer  may  go  on  to  perforation  by  extension  of  the 
ulcerative  process,  in  which  case  it  is  usually  accompanied  by 
hsmonhage. 

Stain  a  section  in  picro-carmine  {§  77,  p.  55),  and  mount  in  Far- 
lant's  solution  {§  106,  p.  77). 

Under  a  low  power  ( x  50)  note  the  shape  of  the  ulcer,  the  over- 
hanging margins,  with  the  follicles  and  papillae  of  the  mucosa  on  the 
upper  surface.  In  all  the  tissues  bounding  this  ulcer,  the  overhanging 
walls,  and  the  smooth  muscular  floor,  there  is  evidently  a  consider- 
able amount  of  small  cell  infiltration  extending  throughout  the  mucosa, 
and  giving  rise  to  the  swelling  between  ihe  villi,  by  which  they  arc 
partially  obliterated.  These  appearances  must  be  confirmed  under 
the  high  power  { x  300).  The  mesenteric  glands  and  the  adenoid 
corpuscles  of  the  spleen  must  also  be  examined  for  similar  conges- 
tion, for  infiltration  with  round  cells  and  multinucleate<l  endothelioid 
cells,  and  for  the  specific  bacilli,  after  staining  sections  as  above 
(P-  352). 

Tubercular  Ulcer  op  the  Intestine. 

280.  Tubercular  ulcers  are  found  especially  in  connection  with  the 
solitary  glands  and  Peyer's  patches,  but  Ihey  are  not  confined  to 
these  positions.     They  most  fi-erjuently  occur  at  the  lower  end  of 
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process,  both  in  the  adenoid  tissue  of  the  mucous  membrarie  and  in 
the  mesenteric  glands.  To  see  these,  fresh  scrapings  or  sections  must 
be  stained  with  gentian  violet,  rinsed  in  a  one  per  cent  solution  of  cor- 
rosive sublimate,  and  mounted  in  Farrant's  solution  or  Canada  balsam. 
When  these  masses  have  become  very  tense  and  pale,  the  stage  of 
sloughing  sets  in.  The  slough  involves  the  mucous,  and  usually  also 
the  submucous' tissue.  It  is  invariably  bite-stained,  and  vei;  Gre- 
quently  blood-stained  also,  from  rupture  of  some  of  the  small  blood- 


FlO.  99. — Diaeram  to  represeni  the  vuioiu  stages  of  (be  tTpboid 
EioD  in  Peyer'E  patches.     (After  Thierfeldcr. ) 

a.  Section  through  the  patch  in  the  earlji  or  swollen  stage. 

b.  Stitgc  at  which  a  line  of  demarcation  is  fonniog  between  tbe 

slough  and  the  subjacent  tissue. 
e.  Ulcer liroDi  which  the  slough  has  separated.     The  walls  of  tbe 
ulcer  are  vascular  and  inhlUatcd. 

vessels  in  the  muscular  coat  It  comes  away  in  fragments ;  and  if 
violence  of  any  kind  is  used,  the  slough  dragged  away  from  the  sof- 
tened tissues  beneath  may  cause  their  laceration,  and  so  bring  about 
perforation  of  the  intestine.  It  will  be  noticed  that,  although  all  kA 
the  glands  and  patches  are  swollen,  comparatively  few  are  ulcerated ; 
and  even  those  that  ulcerate  may  not  slough  throughout  their  whole 
extent.  In  the  Peyer's  patch,  for  instance,  the  ulcer  may  involve  the 
central  width  of  the  patch,  but  may  extend  for  some  distance  oa  each 
side,  as  one  would  be  led  to  expect  from  the  infiltration  of  the  ndgb- 
bouring  tissues.  On  the  other  hand,  the  ulcer  very  frequently  has 
the  shape  of  the  Peyer's  patch,  or  of  the  soUtary  gland,  as  tbe  case 
may  be.  Where  the  whole  of  the  patch  is  involved,  the  ulcer  is  oval 
in  shape,  and  the  long  axis  of  tbe  ulcer  corresponds  to  the  long  axis 
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of  the  bowel.  The  floor  of  the  ulcer,  which  is  usually  .composed  of 
the  drcular  muscular  coat  of  the  intestine  and  of  granulation  tissue, 
is  smooth,  injected,  and  glossy,  but  there  is  comparatively  little 
thickening.  The  margins  of  the  ulcer  are  somewhat  ragged,  are 
much  undennined,  and  can  be  readily  floated  out  in  water.  They  are 
composed  of  the  mucous  membrane  and  submucous  tissue,  though 
where  the  ulceration  has  extended,  as  in  some  cases  it  does  through 
the  drcular  muscular  coat,  the  longitudinal  fibres  may  fonn  the  floor 
of  the  ulcer,  and  the  free  ends  of  the  circular  fibres  may  then  fonn 
part  of  the  overhanging  margins.  There  is  no  thickening  of  the 
peritoneum  in  this  condition. 

This  ulcer  may  heal  without  leaving  a  marked  cicatrix,  the 
edges  simply  falling  down  and  uniting  with  the  floor,  in  which 
case  there  is  no  new  formation  of  glandular  tissue.  On  the  other 
hand,  the  ulcer  may  go  on  to  perforation  by  extension  of  the 
ulcerative  process,  in' which  case  it  is  usually  accompanied  by 
hxmorrliage. 

Stain  a  section  in  picro-carmine  (§  77,  p.  55),  and  mount  in  Far- 
rant's  solution  ^  106,  p.  77). 

Under  a  low  power  { x  50)  note  the  shape  of  the  ulcer,  the  over- 
hanging margins,  with  the  follicles  and  papillae  of  the  mucosa  on  the 
upper  surface.  In  all  the  tissues  bounding  this  ulcer,  the  overhanging 
walls,  and  the  smooth  muscular  floor,  there  is  evidently  a  consider- 
able amount  of  small  cell  infiltration  extending  throughout  the  mucosa, 
and  giving  rise  to  the  swelling  between  the  villi,  by  which  they  are 
partially  obliterated.  These  appearances  must  be  confirmed  under 
the  high  power  ( x  300).  The  mesenteric  glands  and  the  adenoid 
corpuscles  of  the  spleen  must  also  be  examined  for  similar  conges- 
tion, for  infiltration  with  round  cells  and  multinucleated  endothelioid 
cells,  and  for  the  specific  bacilli,  after  staining  sections  as  above 
(P-  354 

Tubercular  Ulcer  of  the  Intestine. 

280.  Tubercular  ulcers  are  found  especially  in  connection  with  the 
solitai;  glands  and  Peyer's  patches,  but  they  are  not  confined  to 
these  positions.     They  most  frequently  occur  at  the  lower  end  of 
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process,  both  in  the  adenoid  tissue  of  the  mucous  inembTane  and  in 
the  mesenteric  glands.  To  see  these,  fresh  scrapings  or  sections  must 
be  stained  with  gentian  violet,  rinsed  in  a  one  per  cent  solurioD  of  cor- 
rosive sublimate,  and  mounted  in  Farrant's  solution  or  Canada  balsam. 
When  these  masses  have  become  very  tense  and  pale,  the  stage  of 
sloughing  sets  in.  The  slough  involves  the  mucous,  and  usually  also 
the  submucous  tissue.  It  is  invariably  bile-stained,  and  very  fre- 
quently btood-stained  also,  from  rupture  of  some  of  the  small  blood- 


FiG.  99. — Diagnun  to  represent  the  various  xtages  of  tbe  ty^^id 
sion  in  Fever's  patches.     (After  Thieifelder.) 

a.  Section  through  the  patch  in  the  early  or  awoUen  stage. 

b.  Stage  at  which  a  line  of  demarcation  is  fonning  between  the 

slough  and  the  lubjacent  tissue. 

c.  Ulcer  (iom  which  the  slough  has  separated.     The  walls  of  tbe 

ulcer  are  vascular  and  innltrated. 

vessels  in  the  muscular  coat  It  comes  away  in  fragments ;  and  if 
violence  of  any  kind  is  used,  the  slough  dragged  away  from  the  sof- 
tened tissues  beneath  may  cause  their  laceration,  and  so  bring  about 
perforation  of  the  intestine.  It  will  be  noticed  that,  although  all  of 
the  glands  and  patches  are  swollen,  comparatively  few  are  ulcerated ; 
and  even  those  that  ulcerate  may  not  slough  throughout  their  whole 
extent  In  the  Peyer's  patch,  for  instance,  the  ulcer  may  involve  die 
central  width  of  the  patch,  but  may  extend  for  some  distance  on  eadi 
side,  as  one  would  be  led  to  expect  from  the  infiltration  of  the  neigh- 
bouring tissues.  On  the  other  hand,  the  ulcer  very  frequently  has 
the  shape  of  the  Peyer's  patch,  or  of  the  solitaiy  gland,  as  the  case 
may  be.  Where  the  whole  of  the  patch  is  involved,  the  ulcer  is  ovil 
in  shape,  and  the  long  axis  of  the  ulcer  corresponds  to  the  long  axis 
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of  the  bowel.  The  floor  of  the  ulcer,  which  is  usually  .composed  of 
the  circular  muscular  coat  of  the  intestine  and  of  granulation  tissue, 
is  smooth,  injected,  and  glossy,  but  there  is  comparatively  little 
thickening.  The  margins  of  the  ulcer  are  somewhat  ragged,  are 
much  undennined,  and  can  be  readily  floated  out  in  water.  They  are 
composed  of  the  mucous  membrane  and  submucous  tissue,  though 
where  the  ulceration  has  extended,  as  in  some  cases  it  does  through 
the  circular  muscular  coat,  the  longitudinal  fibres  may  form  the  floor 
of  the  ulcer,  and  the  free  ends  of  the  circular  fibres  may  then  form 
part  of  the  overhanging  margins.  There  is  no  thickening  of  the 
peritoneum  in  this  condition. 

This  ulcer  may  heal  without  leaving  a  marked  cicatrix,  the 
edges  simply  falling  down  and  uniting  with  the  floor,  in  which 
case  there  is  no  new  fonnation  of  glandular  tissue.  On  the  other 
hand,  the  ulcer  may  go  on  to  perforation  by  extension  of  the 
ulcerative  process,  in  which  case  it  is  usually  accompanied  by 
hfemorrhage. 

Stain  a  section  in  picro-carmine  (§  77,  p.  55),  and  mount  in  Far- 
tanfs  solution  (g  to6,  p.  77). 

Under  a  low  power  ( x  50)  rote  the  shape  of  the  ulcer,  the  over- 
banging  margms,  with  the  follicles  and  papillx  of  the  mucosa  on  the 
upper  surface.  In  all  the  tissues  bounding  this  ulcer,  the  overhanging 
walls,  and  the  smooth  muscular  floor,  there  is  evidently  a  consider- 
able amount  of  small  cell  infiltration  extending  throughout  the  mucosa, 
and  giving  rise  to  the  swelling  between  the  villi,  by  which  they  are 
partially  obliterated.  These  appearances  must  be  confirmed  under 
the  high  power  ( x  300}.  The  mesenteric  glands  and  the  adenoid 
corpuscles  of  the  spleen  must  also  be  examined  for  similar  conges- 
tion, (or  infiltrattoD  with  round  cells  and  muliinudeaicd  cndf^hclioid 
ceila,  and  Ust  the  specific  bacilli,  after  staining  sections  as  alx;ve 
(P-  35»)- 

TCBEBCtTAR    L'lCEE  Of  THE   ISTLSTIVE, 

S90l  Tubercular  uIccts  are  four.d  es^jeciaHy  in  connc.iion  wi:h  the 
stdiiaiy  glands  and  Pejer's  paif.hes,  tut  they  arc  n'lt  cf^r.f.r.ed  to 
these  positions.     They  m^^t  fre'i'-emly  ofcur  at  the  kwer  trA  <A 
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the  ileum,  but  may  extend  above  this  point,  and  down  below  tbe 
ileo-coecal  valve.  In  its  most  common  fonn  the  tuberoilar  ulcer 
is  met  wiih  in  very  nearly  h^lf  the  cases  which  succumb  to  cfaionic 
phthisis.  The  first  evidence  of  the  process  is  the  appearance  of  small 
greyish  or  yellowish  points  in  the  substance  of  the  glands,  or  in  tbe 
submucous  tissue.  These  rapidly  undergo  softening,  tbe  mucous 
membrane  above  them  sloughs  away,  the  caseous  material  is  evacu- 
ated, and  a  small  deep  ulcer  remains,  with  thickened  overhanging 
edges.  Several  of  these  ulcers  may  be  found  situated  near  to  one 
another,  separated  by  strips  of  thickened  mucous  membrane.  They 
extend  laterally  until  they  merge  into  one  another,  and  a  large  ulcer 
is  foimed,  which  again  spreads  by  a  similar  process.  In  consequence 
of  this  method  of  formation,  the  larger  ulcer,  which  usually  runs 
transversely  to  the  long  axis  of  the  bowel,  "  presents  a  sinuous  or 
scalloped  outline." — (Bristowe.)  The  ulcer  may  spread  so  as  to 
encircle  the  intestine.  The  margins  of  such  an  ulcer  are  thickened 
and  infiltrated.  In  addition  to  the  general  infiltration,  there  arc 
numerous  caseous  tubercular  nodules,  which  give  the  thickened  edge 
a  nodulated  appearance.  There  is  usually  no  great  undermining  of 
the  edges,  as  in  typhoid  ulcer,  and  in  the  smaller  forms  they  may 
even  be  terraced.  The  floor  and  edges  are  pale  in  the  majority-  of 
cases,  but  there  may  be  slight  injection  extending  from  the  floor, 
which  is  then  somewhat  vascular.  The  floor  is  roughened  and 
nodulated,  the  nodules  being  most  frequently  tinged  with  yellow, 
from  caseation  or  bile  staining,  or  both.  Though  the  ulcer  usually 
runs  transversely,  it  may  run  in  the  direction  of  the  long  axis 
of  the  bowel. 

Examine  the  serous  surface,  and  note  the  following  appearances. 
Immediately  under  the  ulcer,  or  situated  in  its  floor,  are  numeroos 
firm  grey  or  yellowish  rounded  bodies,  which  are  evidently  situated 
along  the  lines  of  the  subserous  lymphatics.  Radiating  from  the 
floor  are  similar  lines  of  tubercle  nodules,  forming  a  many  tajred 
star,  the  centre  of  which  is  situated  immediately  beneath  the  ulcer. 
Between  the  floor  of  the  ulcer  and  the  serous  surjace  there  is 
considerable  thickening,  and  in  the  thickened  portion  the  nodules 
may  be  felt  as  hard  shot-like  bodies.  The  ulceration  usually  ex- 
tends through  the  mucosa  and  submucosa,  and  the  muscular  tissDc 
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is  markedly  intittrated  with  lymph  cells,  so  that  the  villi,  which  are 
packed  with  small  round  cells,  stand  out  vety  prominently  at  the 
margin  of  the  ulcer ;  beneath  the  layer  in  which  the  crypts,  &c.  are 
found  there  is  a  vety  great  amount  of  round  celled  infiltTati<Hi, 
scattered  through  which  are  tubercle  nodules  composed  of  one,  two, 
or  more  tubercle  follicles.  En  the  centre  of  some  of  these  tubercle 
follicles  there  are  evidences  of  the  commencement  of  caseation ; 
others  are  well  formed,  and  present  the  giant  cell  system,  the  reticular 
framework,  endothelioid  cells,  small  cells,  and  the  rest  The  floor 
of  the  ulcer,  which  is  rough  and  nodular,  is  composed  of  simtlar 
structures.  The  tubercle  nodules  in  some  cases  extend  into  the 
muscular  coat,  and  also  extend  laterally  for  some  distance.  These 
structures  must  be  further  examined  under  the  high  power  ( x  300), 
and  the  typical  tubercle  structure  observed  (see  Liver,  §  139,  p.  123). 
The  mesenteric  glands  are  in  this  condition  usually  affected,  and  the 
tubercle  follicles  grow  in  the  cortical  part  of  those  structures.  They 
first  enlarge  and  then  caseate. 


Typhoid  Ulcer. 

t.  Direction  longitudinal  (frequently). 

%.  Edges  ragged,  and  can  be  floated 
out  on  water ;  tbey  are  (hin,  vascular, 
and  undemiined,  and  are  composed  of 
mucosa  and  submucosa. 

3.  Floor  smooth  and  vascular. 

4.  Peritoneal  sui^e  uimltered,  ex- 
cept that  it  may  be  inflamed.  No 
thickening  and  no  grey  or  yellow 
nodules. 

5.  Mesentery  unaltered  ;  glands  en- 
larged, pink  and  softened. 


Tubercular  Ulcer. 


a.  Edges  not  undermined;  ntargiiu 
thick,  prominent,  nodulated,  lcrr«ce<l, 
or  sloping — pale  or  red. 

3.  Floornodular, thickened, irregular. 

4.  Peritoneal  siirbcc — small  yellow 
or  grey  points  in  the  floor  of  (he  nicer 
running  along  the  lines  of  the  lym- 
phatics.    PeriloDcnin  thickened. 

5.  Mesentery  thickened  at  ilt  attkcb- 
tnent  to  the  boirel ;  glands  haid  and 


6.  Perforation  more  common,  both 
by  separation  of  slough  and  by  direct 
extension  of  the  ulcerative  process- 
Small  opening  by  nhich  Ccces  escape. 
Perilonitis.  Ilxmorrhage  may  occur 
during  either  of  these  processes. 

7.  Microscopically :  A  specific  in- 
flanunation  aflecting  the  adenoid  tissue; 
blood-ves3«ls  distended.     Dense  m 


6.  Perforation  n 


7.  Microscopically :  Vascularity  of 
mucosa  and  submucosa ;  iocmsc  o^ 
connective  tissue  corpuscles,  lymplMMi 
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tissue  fibrils  between  the  bands  of  non-striped  muscular  fibre.  In 
advanced  cases  atrophy  of  the  iQuscular  fibres  may  be  recognised 
even  under  the  low  power. 

Examine  under  the  high  power  ( x  300).  The  evidences  of  waiy 
afTection  of  the  loops  of  vessels  in  the  villi  may  be  readily  seen.  Ii 
affects  the  middle  coat,  the  endothelium  remaining  fetty.  The  larger 
and  smaller  vessels  are  similarly  affected.  The  epithelium  on  the 
surface  of  the  villi  is  fatty,  granular,  and  detached,  but  b  rarely  if 
ever  waxy.  Under  the  high  power  the  waxy  material  may  be  ob- 
served between  the  bands  of  atrophied  non-striped  musculat  fibre, 
but  the  muscular  fibres  themselves  are  seldom  or  never  waxy. 


Dysentery  (Tropical  Form). 

282.  This  disease  primarily  affects  the  large  intestide,  especially  in 
its  lower  part;  but  it  occurs  in  some  cases  even  higher  up  in  the 
lower  part  of  the  ileum. 

The  first  indication  of  the  diseased  process  is  swelling,  accom- 
panied by  redness  of  the  mucous  membrane,  on  which  a  visdd  or 
tenacious  mucous  material,  streaked  with  blood,  accumulates.  The 
swollen  mucous  membrane  is  thrown  into  folds,  and  there  is  vascu- 
larity, especially  well  marked,  along  the  ridges  of  these  folds.  ■  At 
this  stage  the  solitary  glands  are  firm  and  swollen,  and  here  and 
there  are  small  hsemorrhages.  After  a  few  days  sloughs  are  formed, 
which  occupy  the  ridges  of  the  mucous  membrane.  Small  ulcers  are 
also  found  in  the  position  of  the  solitary  glands.  The  sloughs  are 
blood-stained,  bile-stained,  or  ashen  grey,  and  on  separating,  the  sub- 
mucosa  is  left  bare,  and  very  intractable  ulcers  are  formed,  which,  if 
the  patient  lives,  give  rise  to  the  chronic  form  of  the  disease.  These 
ulcers  in  the  acute  condition  are  deep,  from  the  thickening  of  the 
mucous  membrane,  are  surrounded  by  a  zone  of  active  congestion, 
and  frequently  also  by  small  hemorrhages.  The  contenu  of  the  intes- 
tine in  this  condition,  consisting  of  mucus,  altered  blood,  and  scraps 
of  sloughy  tissue,  emit  a  very  foul  odour.  If  the  shreds  of  slougfajr 
tissue  which  have  sc[>aratcd  from  the  intestine  are  carefully  examined, 
they  will  be  found  to  be  iteming  with  micrococci.  In  still  mote 
acute  forms  the  mucous  membrane  is  deep  red  or  livid,  and  may 
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Myxoma,  in  the  form  of  mucous  polypus,  in  the  uvula  and  soft 
palate,  in  the  nares  and  in  the  cesophagus.  Myxomatous  tumoun 
also  grow  in  the  salivary  glands,  in  which  also  chondroma  frequently 
makes  its  appearance. 

Lymphangioma  is  found  on  the  tongue,  and  Angioma  on  the  lips 
and  tongue,  and  in  the  intestine. 

Papilloma  is  rarely  seen  in  the  oesophagus,  but  it  is  compaiativeiy 
common  in  the  stomach. 

Simple  adenoma  is  usually  in  such  structures  as  the  mucous  glands, 
but  it  is  also  found  in  the  intestine,  especially  in  the  rectum. 

Ranula  and  other  cysts^  the  result  of  distention  of  ducts  or  glands, 
— as,  for  example,  of  small  mucous  glands — occur  in  the  mouth. 

Of  the  malignant  growths,  various  forms  of  Sarcoma  grow  from  the 
gums,  either  in  connection  with  the  periosteum  or  bone  marrow ;  in 
the  salivary  glands,  and  very  rarely  in  the  oesophagus,  stomach, 
and  intestine  Lymphosarcoma  is  also  found  in  the  wall  of  the 
stomach. 

Squamous  epithelioma  (primary)  develops  in  the  lips,  tongue,  and 
gums,  very  frequently  in  the  cesophagus,  especially  in  its  lower  two- 
thirds,  and  in  the  rectum  near  the  anus. 

Malignant  adenoma  or  adenoid  cancer,  like  the  other  cancers,  is 
found  usually  at  the  pyloric  end  of  the  stomach.  In  the  colon,  where 
it  frequently  occurs,  it  specially  affects  the  flexures. 

Cancers  may  occur  in  the  salivary  glands  and  tonsils,  but  their  roost 
frequent  positions  are  the  stomach — the  pyloric  end — aod  the  rectum. 
In  both  positions  they  are  usually  primary,  and  may  present  one  of 
the  three  forms— scirrhous,  encephaloid,  or  colloid.  They  will  be 
described  generally  under  the  heading  of  tumours,  but  in  cancer  of 
the  stomach  the  tendency  to  so^ening  and  haemorrhage  must  be 
specially  borne  in  mind.  Infiltration  of  the  submucous  tissue  with 
the  cancerous  material  is  frequently  very  clearly  marked.  In  most 
cases  of  cancer  of  the  pyloric  orifice  there  is  naturally  catarrh  of  the 
stomach,  with  dilatation  and  hypertrophy  of  its  muscular  walls. 

Mixed  tumours  seem  specially  to  affect  the  jaws  and  the  saliv^ary 
glands.  The  occurrence  of  gummata  in  the  tongue  and  pharynx,  and 
of  tubercle  in  the  tongue  and  tonsils,  should  be  borne  in  mind. 

For  parasites  of  the  alimentaty  canal,  see  section  on  Parasites. 


DigiLizedbyGoOglc 


PERITONEUM— EARLY  tNFLAMMATIOtf. 


284.  The  peritoneum  may  conveniently  be  taken  up  along  with  the 
intestine.  It  is  very  easily  prepared  for  histological  examination,  and 
will  prove  a  most  interesting  structure  for  study.  To  ciiaminc  it 
fresh,  cut  out  a  thin  piece  from  the  mesentery,  or,  better,  from  the 
omentum,  with  a  pair  of  fine  sharp-pointed  scissors,  spread  out  on  a 
slide,  stain  with  picro<amiine  (§  77,  p.  55),  cover  with  a  drop  of 
glycerine,  and  put  on  a  cover  glass ;  cement  {%  1 10,  p.  79).  If  the 
specimen  cannot  be  mounted  at  once,  transfer  to  a  weak  (fifty  \kx 
cent)  Miillei's  fluid  (g  55,  p.  44),  gradually  increa.se  the  pro|>ortion  of 
Mijller's  fluid  for  a  few  days,  and  then  keep  in  preserving  fluid  {%  75, 
p-  54) ;  mount  and  treat  as  above,  or  stain  in  logwood  i%  78,  p.  59) 
and  mount  in  Canada  balsam  (§  108,  p.  78;,  or  in  methylaniline  violet 
(S  83,  p.  64),  and  Farranfs  solution  (%  106,  p.  77). 

ISFLAMMATIOS-   OP  THE   PtRnOVLLM, 

235.  To  the  naked  e>e  the  appearances  are  very  mu'h  lite  tl.'/v; 
ITCsented  in  inflammation  of  any  seroJi  surfa^.e. — 'see  V,-.^^'..';,  ',_  \V; 
p  ijc/.  In  a  specimen  taken  d-.;r:r.g  the  early  sla^e  o:'  '■.^,?.^;,^.■.^\.■,x^, 
stained  widi  logwood  and  mo'.;r>:ed  in  Car.ada  balia:;-  '.I'.e  fo. .-,»,.'.;; 
ar^eannces  may  be  otocr^ed  un-iei  the  I'^w  power  '  f  :--, : — 'i,;  a 
disiecdoa  of  the  ve»cj  of  the  jrtrrltor.e.;^),  e-;^'.i.-y  'A  \—.  h-.j.'.'. 

'i-t  a  coE^idera^.e  iicreise  ;c  "J'.e  e_2-.'>:i  i-'A  ti«  -(  Vj:  er---.v  •:  .1. 
ccZs,  joEe  ',f  ■;-.;<:!".  a^=  i:.l  ^-'.'r.tr.T.z  Vj  1:  -  '..'.■.■--•.  --iv,'—.^  -v  ■  *, 
tithes  are  T;.-~gIx>iei:;*J-ri:a.'-^;  •:-   i-  -:.-:., '^\.:--.  --:^- .-.>;-.-, . 

Tc::ues.     Xiie  -Jjc  yj-J-L-.z.  -,:':>.;=*  ::^:--v— ■J-.i  }..  --,1  -^  \     -.•  ■.-.: 

»«»=« — fc^  =j-j^-.  -f  :--£  1;--  >;-.^.  iZ'.  ::.  .  -.-,  i  ^  •_■  -.  .-  _  -  -.  i.- ,  ■- 

;-«^l.;':a  -cnC>_,  .  ^^-:.  -  .„  ';■:-■.---■  .-  ..  ,  1.- 
•i^^-i'-.r^  "        ""    '"        ''     " 
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In  the  later  stages,  where  theie  is  great  exudation  of  lymjA  and 
organisation,  the  microscopic  appearances  are  very  similar  to  those 
met  with  in  pleurisy  (§  i88,  p.  252). 


Fig.  101.— Early  intlammalion  or  petiloneuni.     Stained  with  log- 
wood.    ( X  30a) 

a.  Capilluies,  aitcrial  and  venous. 

b.  Larger  venule. 

c.  Latter  aiteiiole. 

d.  Accumulation  of  leucocytes  >l  the  angle  formed  at  the  junction 

of  a.  and  b. 
t.   Fibrous  trabecule  of  periloneuni- 
f.    Endothelial  cclU,  ptoliferated  and  detached  from  Irabeculx. 


TUUERCCLOSIS  OF  THE   PeRITONEUU. 

286.  A  non-caseating  tubercular  process  is  very  frequently  met  with 
in  the  peritoneum  in  general  tuberculosis  of  children.  Thb  is  perhaps 
one  of  the  best  possible  positions  in  which  to  examine  young  tubercle. 

Hold  a  piece  of  the  peritoneum  up  to  the  light,  or  lay  it  out  on  a 
dark  background,  and  in  it  will  be  seen  a  number  of  minute  white  or 
cream-coloured  points,  very  like  those  met  with  in  tubercle  of  the  jm 
mater. 

Stain  a  section  in  picro-carmine  (§  77,  p.  55),  and  mount  in 
Farrant's  solution  (g  106,  p.  77). 

Examine  under  a  low  power  ( x  50),     Along  the  course  of  the 
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small  blood-vessels,  at  irregular  intervals,  are  masses  of  cells  which 
appear  to  be  enclosed  by  a  boundary  Ime.     The  cells  vary  in  size ; 
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Flc.  toz. — Earlyacutetubeicleofpeiiloneum,  fiomcliild.    Stuned 
wilh  picTO-carmine.     (x  300.) 
a.  Young  tubercle  growth.     Endothelial  cells  growing  within  Ihe 

pen-arterial  sheath,  and  also  on  the  peritoneal  suiface. 
i.    Artery,  aiotig  the  course  of  which  the  proliferating  endothelial 

cells  may  be  seen. 
I.  Fibrous  trabecuta:, 
d.   Proliferating  endothelial  cells  lying  on  these  trabecuta;. 

some  arc  small  round  cells,  whilst  others  are  endothelioid,  and  contain 
several  nuclei.  Along  with  the  masses  there  are  lines  of  cells  which 
apparently  still  follow  the  course  of  the  vessel,  whilst  at  other  points 
there  appears  to  be  proliferation  of  the  endothelial  cells  on  the 
trabecuke. 

Under  the  high  power  ( x  300),  it  appears  that  the  endothelioid 
cells  in  the  perivascular  lymphatic  spaces  are  at  certain  points  under- 
going proliferation,  and  that  this  cell  growth  is  really  the  early  stage 
of  tubercle  formation,  already  described  (§  175,  p.  226).  It  will  be 
seen  that  there  are  no  giant  cells,  properly  so  called,  and  that  the 
greater  number  of  the  changes  are  taking  place  at  intervals  along  the 
line  of  the  artery,  but  not  of  the  vein. 
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Chronic  tuberculosis,  with  matting  together  of  the  intestines,  puck- 
ering and  thickening  of  the  omentum,  occurs  very  frequently  in 
connection  with  tubercle  of  the  intestine.  The  principal  features 
then  are,  that  it  is  of  extremely  slow  growth,  that  the  giant  cells  are 
most  perfectly  formed,  and  that  it  may  be  accompanied  by  chronic 
peritonitis. 

The  waxy  change  in  vessels  may  also  be  readily  studied  in  the 
peritoneum,  as  may  other  vascular  changes  in  septicemia,  anthnu, 
and  the  rest  Cancer,  especially  the  colloid  form,  and  saranma  both 
occur  as  secondary  growths  in  this  position. 
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Chronic  tuberculosis,  with  matting  together  of  the  intestines,  puck- 
ering and  thickening  of  the  omentum,  occurs  very  frequently  in 
connection  with  tubercle  of  the  intestine.  The  principal  featORS 
then  are,  that  it  is  of  extremely  slow  growth,  that  the  giant  cells  are 
most  perf'ectly  formed,  and  that  it  may  be  accompanied  by  chiomc 
peritonitis. 

The  waxy  change  in  vessels  may  also  be  readily  studied  in  the 
peritoneum,  as  may  other  vascular  changes  in  septicemia,  anthrax, 
and  the  rest  Cancer,  especially  the  colloid  form,  and  saramia  both 
occur  as  secondary  growths  in  this  position. 
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to  that  under  the  periosteum  of  a  long  bone  is  met  with ;  but  nhere 
the  weight  of  the  brain  presses  upon  the  soft  tissue,  the  bone  does 
not  develop,  and  the  skull  at  that  point  (occipital  or  parietal  bone) 
remains  very  thin.  The  pelvis  also  is  defonned  in  this  condirion, 
and  curvature  of  the  spine  is  often  met  with  as  a  result  of  the 
softening  and  mat-developtnent  of  the  vertebne. 

From  the  above  description  of  the  process,  it  may  be  readily 
imagined  that  at  the  end  of  the  developmental  period,  or  where  the 
disease  gives  way  to  treatment,  the  boues,  when  ossificarion  sets  in, 
may  become  very  strong  from  the  fact  that  the  osteoblasts,  &c  are 
present  in  such  lai^e  numbers.  This  is  found  to  be  the  cas&  The 
bones  may  be  stunted  and  defonned,  but  they  are  often  of  enormous 
thickness  and  strength ;  there  ensues  a  condition  of  osteo-sderosts, 
which  is  merely  a  thickening  of  bone  due  to  an  increase  in  the 
number  of  osteoblasts,  with  a  corresponding  laying  down  of  true 
dense  bony  matrix. 

Rarefying  Ostitis. 

288.  Rarefying  ostitis  must  be  looked  upon  as  a  process  rather  than 
as  a  distinct  disease,  since  it  occurs  in  a  great  variety  of  conditions, 
where  the  apparent  results  differ  widely.  It  is  almost  invariably  met 
with  as  a  result  of  injury  to  the  bone  after  arapuurion,  in  absOTption 
of  the  vertebrae  by  pressure  of  aneurisms,  &c,  or  as  a  general  condi- 
tion known  as  osteo-porosis.  In  such  a  case,  whether  the  condition 
be  general  or  local,  the  following  are  the  naked  eye  characteristics  on 
making  a  longitudinal  section  through  the  diseased  structures.  The 
periosteum  is  frequently  thickened  and  deshy  in  appearance,  and  may 
be  highly  vascular.  In  the  periosteal  layer  the  formation  of  boow 
often  takes  place  with  great  regularity,  though  this  is  not  always  the 
case.  The  layer  of  dense  bone  may  have  become  very  thin  in  such 
cases,  and  the  porous  bone  is  very  rapidly  reached.  The  trabeculae 
of  the  spongy  bone  are  considerably  diminished  in  thickness,  so  that 
the  tissue  is  open  and  friable,  and  in  the  spaces  the  medulla  is  present 
in  very  large  quantities.  The  medulla  is  reddish  and  gelatinous,  and 
on  microscopic  examination  of  a  scraping  is  found  to  contain  large 
numbers  of  osteoclasts,  or  giant  cells,  and  frequently  numeroos 
globules  of  fot,  but  comparatively  few  osteoblasts. 
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TUBERCLE. 


small  blood-vessels,  at  insular  intervals,  are  masses  of  cells  which 
appear  to  be  enclosed  by  a  boundary  line.     The  cells  vary  in  size ; 


Fig.  ioi. — Earljracuteliibercleor peritoneum,  fromchild.    Stained 
with  picro'cannine.     (  x  30a) 
tt.  Young  tubercle  growth.     Endothelial  cells  growing  within  the 

peri-arterial  sheath,  and  also  on  the  peritoneal  surface. 
*.   Artery,  along  (he  course  of  which  Ihc  proliferating  endothelial 

cells  may  be  seen. 

c.  Fibrous  trabecule. 

d.  Proliferating  endothelial  cells  lying  on  these  trabecule. 

some  are  small  round  cells,  whilst  others  are  endothelioid,  and  contain 
several  nuclei.  Along  with  the  masses  there  are  lines  of  cells  which 
apparently  still  follow  the  course  of  the  vessel,  whilst  at  other  points 
there  appears  to  be  proliferation  of  the  endothelial  cells  on  the 
tiabeculse. 

Under  the  high  power  ( x  300),  it  appears  that  the  endothelioid 
cells  in  the  perivascular  lymphatic  spaces  are  at  certain  points  under- 
going proliferation,  and  that  this  cell  growth  is  really  the  early  stage 
of  tubercle  formation,  already  described  {§  175,  p.  226).  It  will  be 
seen  that  there  are  no  giant  cells,  properly  so  called,  and  that  the 
greater  number  of  the  changes  arc  taking  place  at  intervals  along  the 
line  of  the  artery,  but  not  of  the  vein. 
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Chronic  tuberculosis,  with  matting  together  of  the  intestines,  puck- 
ering and  thickening  of  the  omentum,  occuts  very  frequently  in 
connection  with  tubercle  of  the  intestine.  The  principal  features 
then  are,  that  it  is  of  extremely  slow  growth,  that  the  giant  cells  are 
most  perfectly  formed,  and  that  it  may  be  accompanied  by  chronic 
peritonitis. 

The  waxy  change  in  vessels  may  also  be  readily  studied  in  the 
peritoneum,  as  may  other  vascular  changes  in  septicemia,  anthrax, 
and  the  rest.  Cancer,  especially  the  colloid  form,  and  iorama  both 
occur  as  secondary  growths  in  this  position. 
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RAREFymC  OSTITIS.  37' 

or  of  considerable  depth,  usually  contain  a  number  of  small  round 
cells ;  but,  in  addition,  especially  where  the  excavation  is  going  on 
rapidly,  and  where  it  is  far  advanced,  there  are  numerous  osteoclasts, 
"which  lie  in  cup-shaped  depressions  all  along  the  line  of  erosion. 
The  cup-shaped  depressions  appear  to  be  invariably  associated  with 
the  absorption  of  bone,  and  arc  spoken  of  as  Howship's  foveolse. 
The  osteoclasts  are  large,  may  contain  many  nuclei,  and  are  in  all 
respects  similar  to  the  giant  cells  in  the  myeloid  sarcoma.    The  cells 


A., 


4 


FiC  105. — Sinniltaiieoui  dotrnctioa  and  new  fonDition  of  bone  in 
a  piece  o(  bone  found  in  a  malignaiil  epulu.  SlaJned  vilh  picro- 
cannine.      (  x  350.) 

a.  Older  bone,  with 

t.   Osteocluli  in  Howship'i  foveolx. 

I.    Newer  bone,  with 

d.  Olteoblasu. 

and  spaces  in  rarefying  ostitis  are  much  more  numerous  than  they  are 
in  a  normal  bone,  where  also  tht7  are  alwa)-?  associated  with  a  certain 
amount  of  absorption.  In  the  [jaihologital  condition,  however,  the 
striped  margin  which  is  seen  in  the  giant  cell  of  the  norma!  bone  is 
very  frequently  absent  In  the  immcliate  nciyhlwurhood  of  the 
giant  cell  it  will  be  found  that  the  lime  sjHs  are  a]-]xir<.-nlly  remmcd 
before  any  other  parts  of  the  tiivjc 

In  rarefying  ostitis  there  is  Increase-*]  ab--jrptifjn  of  ixine,  unaf  com- 
panied  by  a  corre^ixjn'ling  new  formaiion  ;  but  it  must  be  rtmcirbercd 
that  itew  formation  of  bone  invariaMy  goes  on  to  a  certain  extent 
in  the  deep  or  vascular  layer  of  the  peri'jsteum,  ami  that  after  the 
rarefying  process  ha.*  continjcd  for  vnni  time  ihe  formative  process 
may  again  predominate,  and  an  os'.eo-M.!e-o-:s  be  the  res:.;L 
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In  a  section  of  malignant  epulis,  treated  as  directed  for  the  pcnoos 
bone,  and  examined  under  the  high  power,  the  two  processes  may  be 
seen  going  on  simultaneously.     (See  Fig.  105.) 

Callus. 

289.  Callus,  in  connection  with  a  simple  fracture,  though  met  with 
every  day  by  the  clinician,  only  very  rarely  comes  under  the  observa- 
tion of  the  pathologist,  unless  produced  experimentally  upon  the  lower 
animals.  The  conditions  under  which  experimentally  produced  callus 
is  found,  differ  very  materially  from  those  under  which  the  callus  is 
formed  in  the  human  subject  Of  these  conditions  the  most  impor- 
tant is  the  utter  impossibility  of  maintaining  the  fractured  limb  in 
one  position,  for  any  length  of  time,  in  animals.  In  consequence  of 
this  mobility,  it  is  almost  impossible  to  obtain  accurate  and  permanent 
apposition  of  the  fractured  ends  of  the  bone;  the  external,  provisional, 
or  supporting  callus  is  formed  in  excess  (owing  to  excessive  iiritation 
of  the  surrounding  tissues),  and  it  and  the  tissue  between  the  ends 
of  the  bone  is  of  a  cartilaginous  nature.  If  the  bone  can  be  kept 
perfectly  at  rest,  the  amount  of  irritation,  and  consequently  the  amoant 
of  callus,  is  small,  and  the  process  of  repur  takes  place  without  tbe 
intervention  of  a  cartilaginous  splint. 

A  callus  from  the  tibia  of  some  small  animal— a  rabbit,  for  instance 
— ten  or  twelve  days  after  fracture,  will  perhaps  provide  the  best 
demonstration.  Make  a  longitudinal  section  through  the  centre  of 
the  bone.  The  extravasation  of  blood,  which  is  such  an  impor- 
tant feature  during  the  first  six  or  eight  days,  has  now  to  a  great 
extent  disappeared.  Around  the  fractured  ends  of  the  bone  there  is 
a  pale  spindle-shaped  mass  extending  for  some  distance  above  and 
below  the  fracture,  and  apparently  involving  the  surrounding  tissues 
to  a  considerable  extent.  At  this  stage  the  spindle-shaped  mass  is 
almost  entirely  cartilaginous,  the  cartilage  being  developed  apparently 
from  the  granulation  tissue  which  is  formed  around  the  broken  ends 
of  the  bone.  Between  the  canilaginoid  mass  and  the  bone  itself  the 
soft  vascular  subperiosteal  tissue  may  still  be  made  out  as  a  junk  line 
or  zone,  though  very  frequently  this  is  somewhat  obscured  at  this 
stage,  as  it  blends  with  the  remainder^  of  the  callus.     The  outer 


DigiLizedbyGoOgle 


D  acDDpauDd  ^acnrt,  iDil  probtbly  alio  in  umplc  fncluiti,  whue 
fngnmu  it  bOQf  are  kqjl  in  doH  Appoutlon,  and  perCKIIy  al 


11,  ofrttl""- 


j^  canji'  ■! 


372  BONE. 

In  a  section  of  malignant  epulis,  treated  as  directed  for  the  poroos 
bone,  and  examined  under  the  high  power,  the  two  processes  may  be 
seen  going  on  simultaneously.     (See  Fig.  105.) 

Callus. 

239.  Callus,  in  connection  with  a  simple  fracture,  though  met  with 
every  day  by  the  clinician,  only  very  rarely  comes  under  the  observa- 
tion of  the  pathologist,  unless  produced  experimentally  upon  the  lown 
animals.  The  conditions  under  which  experimentally  produced  callus 
is  found,  differ  very  materially  from  those  under  which  the  callus  is 
formed  in  the  human  subject.  Of  these  conditions  the  most  impor- 
tant is  the  utter  impossibility  of  maintaining  the  fractured  limb  in 
one  position,  for  any  length  of  time,  in  animals.  In  consequence  of 
this  mobility,  it  is  almost  impossible  to  obtain  accurate  and  permanent 
apposition  of  the  fractured  ends  of  the  bone;  the  external,  provisional, 
or  supporting  callus  is  formed  in  excess  (owing  to  excessive  irritation 
of  the  surrounding  tissues),  and  it  and  the  tissue  between  the  ends 
of  the  bone  is  of  a  cartilaginous  nature.  If  the  bone  can  be  kept 
perfectly  at  rest,  the  amount  of  iiritation,  and  consequently  the  amount 
of  callus,  is  small,  and  the  process  of  repair  takes  place  without  the 
intervention  of  a  cartilaginous  splint. 

A  callus  from  the  tibia  of  some  small  animal — a  rabbit,  for  instance 
— ten  or  twelve  days  after  fracture,  will  perhaps  provide  the  best 
demonstration.  Make  a  longitudinal  section  through  the  centre  of 
the  bone.  The  extravasation  of  blood,  which  is  such  an  impor- 
tant feature  during  the  first  six  or  eight  days,  has  now  to  a  great 
extent  disappeared  Around  the  fractured  ends  of  the  bone  there  is 
a  pale  s[)indle-shaped  mass  extending  for  some  distance  above  and 
below  the  fracture,  and  apparently  involving  the  surrounding  tissues 
to  a  considerable  extent.  At  this  stage  the  spindle-shaped  mass  is 
almost  entirely  cartilaginous,  the  cartilage  being  developed  a^^tarently 
from  the  granulation  tissue  which  is  formed  around  the  broken  ends 
of  the  bone.  Between  the  cartilaginoid  mass  and  the  bone  itself  the 
soft  vascular  subperiosteal  tissue  may  still  be  made  out  as  a  pink  line 
or  zone,  though  very  frequently  this  is  somewhat  obscured  at  this 
stage,  as  it  blends  with  the  remainder' of  the  callus.     The  outer 
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parallel  with  the  vessels.  In  this  section  nothing  further  can  be  seen ; 
but  if  the  process  were  followed  out  in  other  preparations,  it  would  be 
found  that  the  provisional  callus  eventually  becomes  bony  throughout, 
the  process  of  ossification  extending  from  its  two  extremities,  along 
the  inner  and  outer  surfaces,  forming  two  layers,  which  at  fiist  (until 
they  meet)  enclose  a  mass  of  cartilage. 

Examine  the  same  section  under  a  high  power  ( x  300).  In  the 
medullary  canal,  near  the  fracture,  note  the  ordinary  medulU  of  a 
long  bone,  though  the  amount  of  fat  is  usually  somewhat  diminished.; 
then  examine  the  internal  callus,  which  is  composed  of  embryoDk 
connective  tissue,  or  a  tissue  composed  of  cells  with  large  nuclei,  and 
only  a  small  quantity  of  periplast.  These  cells  are  very  similar  to  the 
cells  met  with  in  the  subperiosteal  layer.  This  is  the  only  portion 
in  which  the  tissues  are  perfectly  at  rest,  and  it  is  the  only  position  in 
which  no  cartilage  is  developed,  excepting,  of  course,  the  graoulaticm 
tissue  in  the  enlarged  canals  already  described. 

The  intermediate  callus,  or  that  between  the  ends  of  the  bone, 
must  be  examined,  and  its  structure  determined.  It  is  composed  at 
this  stage  principally  of  cartilage,  the  cells  of  which  are  undergoing  a 
process  of  division,  whilst  the  matrix  is  in  most  cases  becoming 
calcitied,  and  appears  extremely  granular.  In  some  cases,  however, 
the  amount  of  cartilage  is  comparatively  small,  and  its  place  is  taken 
by  a  fibro-cellular  structure,  almost  like  that  found  in  a  young 
cicatrix. 

The  external  callus,  or  that  outside  the  bone,  is  almost  entirely 
cartilaginous,  and  is  similar  in  structure  to  the  cartilaginous  inter- 
mediate callus  described  above.  In  it  observe  the  gradual  transfor- 
mation after  proliferation  from  cartilage  cells  to  bone  corpuscles,  note 
the  granular  appearance  first  of  the  cartilage  capsule,  and  then  of  the 
matrix,  due  to  the  deposition  of  calcareous  material.  Near  the  b<me 
note  the  embryonic  blood-vessels,  composed  of  double  rows  of  cells, 
as  in  ordinary  granulation  tissue,  running  at  right  angles  from  the 
Haversian  canals  of  the  bone  into  the  callus..  Similar  vessels  run 
from  the  surrounding  tissue  on  the  free  surface.  Confirm  the  appear- 
ance of  the  green  spicules  of  bone  along  the  course  of  these  vessels 
The  further  course  of  ossification  goes  on  regularly,  and  may  be 
studied  along  with  that  of  normal  bone. 


DigiLizedbyGoOgle 


D,j.,.db,GoogIc 


376  BONE. 

a  mass  of  granulation  tissue  is  seen,  gradually  filling  the  somewhat 
enlarged  Haversian  spaces.  It  is  composed  principally  of  small 
round  cells,  and  is  traversed  by  a  number  of  vessels.  Jn  tbe 
mass  of  granulation  tissue  are  small  tubercle  follicles,  either  single  or 
in  groups,  with  their  giant  cells  and  regular  structure.  (See  Tubercle 
of  the  Liver,  g  129,  p.  123.)  This  tissue  corresponds  to  the  area  of 
gelatinous  tissue  seen  with  the  naked  eye.  Where  caseation  is 
complete,  the  bone  has  entirely  disappeared,  or  is  represented  by 
small  detached  fragments  or  spicules,  between  which  arc  granular 
shrivelled  cells,  droplets  of  fat  {brought  out  by  treating  with  osmic 
acid,  §  8<3,  p.  67) ;  in  fact,  simply  a  mass  of  caseous  debris. 

Under  the  high  power  { x  300)  the  bone  appears  to  be  affected  by 
a  rarefying  ostitis,  in  which  the  enlarged  medullary  spaces  are  filled 
with  granulation  tissue  (masses  of  small  round  cells  traversed  by 
blood-vessels).  In  the  latter,  tubercle  follicles  are  developed,  after 
which  the  whole  undergoes  caseation,  as  is  the  tendency  in  all  tubercle 
formation.  Near  the  centre  of  the  caseous  mass  the  absorption  of 
the  trabeculae  is  complete. 

Tumours  of  Bone. 

241.  The  principal  tumours  of  bone  are  exostoses,  osteoid  chotidrema, 
fibroma,  myxoma,  cystic  tumours,  especially  in  the  jaws ;  sarcomas  ol 
various  fonns,  more  especially  the  myeloid  or  giant  celled  sarcoma 
and  the  mixed  sarcoma  found  in  the  lower  jaw,  as  one  of  the  most 
frequent  forms  of  malignant  epulis;  osteoid  and  osteo  sarcoma. 
Primary  cancer  is  comparatively  rare,  but  secondary  cancer  and 
secondary  epithelioma  are  frequently  met  with,  when  they  grow  at  the 
expense  of  the  bone  substance  proper,  so  that  the  bone  eventually 
becomes  very  brittle  or  fragile. 

Chronic  Articular  Rheumatism,  or  "Arthritis 
Deformans." 

242.  On  examination  of  a  joint  from  a  case  of  arthritis  defomuiu 
the  following  apgiearances  may  usually  be  observed.  At  the  point 
where  there  is  the  greatest  friction  the  cartilage  has  frequently  dis- 
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appeared,  and  there  remains  simply  an  area  of  dense  polished  bone ; 
around  this  a  ring  of  cartilage  is  often  present,  the  articular  surface  of 
which  is  peculiarly  sof^  and  velvety  to  the  touch  and  in  appearance, 
and  on  examination  with  a  magnifying  glass  this  velvety  appearance 
is  seen  to  be  due  to  the  presence  of  a  number  of  villous  processes. 
Passing  further  outwards  to  the  synovial  membrane,  which  is  found 
only  near  the  margins  of  the  articular  surface,  small  nodules  make 
their  appearance,  evidently  the  result  of  -  proliferation  of  the  cartilage 
cells.  These  nodules  in  some  cases  assume  a  considerable  size,  but 
they  give  way  as  the  ulceration  spreads  outwards.  Around  the  joint 
itself,  and  in  the  synovial  fringes,  which  are  increased  in  both  size  and 
number,  a  process  of  ossification  goes  on,  as  also  in  the  periosteum, 
tendons,  and  muscles,  in  the  later  stages  of  the  disease,  and  eventually 
the  joint  is  suirounded  by  a  number  of  smooth  dense  bony  masses, 
which  are  very  characteristic  of  this  condition. 

Prepare  a  piece  of  the  cartilage  from  such  a  specimen  (early  stage) 
in  picric  acid  (g  65,  p.  48),  stain  a  section  with  picro-carmine  (§  77, 
p.  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77), 

Examine  near  the  mai^n  of  the  ulcer  under  a  low  power  (  x  50). 
It  will  at  once  be  seen  that  at  some  parts  there  has  been  proliferation 
of  the  cartilage  cells,  and  that  those  within  an  enlarged  capsule  arc 
well  formed  and  are  of  considerable  size,  but  that  those  near  the 
margin  of  the  ulcer  are  extremely  granular.  It  will  be  noticed,  too, 
that  there  is  an  entire  absence  of  the  horizontal  layers  of  cartilage 
cells,  which  have  apparently  been  removed  by  friction.  Between  the 
vertical  tows  of  cells  near  the  surface  of  the  bone  (in  which  rows  the 
proliferation  above  referred  to  takes  place)  some  of  the  matrix  has 
disappeared,  and  a  number  of  villous  processes,  already  seen  with 
the  hand-glass,  can  now  be  further  examined.  Neater  the  outer 
margin  of  the  ulcer  the  process  of  cell  proliferation  is  more  marked, 
but  the  horizontal  rows  take  more  and  more  part  in  the  process. 

Under  the  high  power  ( x  300)  observe  the  granular  cells,  which 
are  evidently  fattlly  degenerated  cartilage  cells;  note  also  the  well 
formed  proliferated  cells,  and  the  splitting  up  of  the  cartilage  into 
villous  processes.  The  matrix  between  the  rows  of  cells  is  under 
this  power  seen  to  be  finely  fibrillated,  the  fibrillation  running  down 
towards  the  bone.    The  villous  layer  consists  simply  of  the  deeper  or 
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a  mass  of  granulation  tissue  is  seen,  gradually  filling  the  somewhat 
enlarged  Haversian  spaces.  It  is  composed  principally  of  small 
round  cells,  and  is  traversed  by  a  number  of  vessels.  In  the 
mass  of  granulation  tissue  are  small  tubercle  follicles,  either  single  oi 
in  groups,  with  their  giant  cells  and  regular  structure.  (See  Tubercle 
of  the  Liver,  §  129,  p.  123.)  This  tissue  corresponds  to  the  area  of 
gelatinous  tissue  seen  with  the  naked  eye.  Where  caseation  is 
complete,  the  bone  has  entirely  disappeared,  or  is  represented  by 
small  detached  fragments  or  spicules,  between  which  are  granular 
shrivelled  cells,  droplets  of  fat  (brought  out  by  treating  with  osniic 
add,  g  86,  p.  67) ;  in  fact,  simply  a  mass  of  caseous  dibris. 

Under  the  high  power  ( x  300)  the  bone  appears  to  be  affected  by 
a  rarefying  ostitis,  in  which  the  enlarged  medullary  spaces  are  filled 
with  granulation  tissue  (masses  of  small  round  cells  traversed  by 
blood-vessels).  In  the  latter,  tubercle  follicles  are  developed,  after 
which  the  whole  undergoes  caseation,  as  b  the  tendency  in  alt  tubercle 
formation.  Near  the  centre  of  the  caseous  mass  the  absorption  of 
the  trabecuhe  is  complete. 

,  Tumours  of  Bone. 

241.  The  principal  tumours  of  bone  are  exostoses,  osleeU  clumdroma, 
fibroma^  myxoma,  cystic  tumours,  especially  in  the  jaws ;  sarcomas  of 
various  forms,  more  especially  the  myeloid  or  giant  celled  sarcoma 
and  the  mixed  sarcoma  found  in  the  lower  jaw,  as  one  of  the  most 
frequent  forms  of  malignant  epulis ;  osteoid  and  osteo  sarconu. 
Primary  cancer  is  comparatively  rare,  but  secondary  cancer  and 
secondary  epithelioma  are  frequently  met  with,  when  they  grow  at  the 
expense  of  the  bone  substance  proper,  so  that  the  bone  eventually 
becomes  very  brittle  or  fragile. 

Chronic  Articular  Rheumatism,  or  "Arthritis 
Deformans." 

242.  On  examination  of  a  joint  from  a  case  of  arthritis  deformans 
the  following  ap|>earances  may  usually  be  observed.  At  the  pant 
where  there  is  the  greatest  friction  the  cartilage  has  fi^uently  dis- 
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ai^>eared,  and  there  remains  simply  an  area  of  dense  polished  bone ; 
around  this  a  ring  of  cartibge  is  often  present,  the  articular  surface  of 
which  is  peculiarly  soft  and  velvety  to  the  touch  and  in  appearance, 
and  on  examination  with  a  magnifying  glass  this  velvety  appearance 
is  seen  to  be  due  to  the  presence  of  a  number  of  villous  processes. 
Passing  further  outwards  to  the  synovial  membrane,  which  is  found 
only  near  the  margins  of  the  articular  surface,  small  nodules  make 
their  appearance,  evidently  the  result  of -proliferation  of  the  cartilage 
cells.  These  nodules  in  some  cases  assume  a  considerable  size,  but 
they  give  way  as  the  ulceration  spreads  outwards.  Around  the  joint 
itself,  and  in  the  synovial  fringes,  which  are  increased  in  both  size  and 
number,  a  process  of  ossification  goes  on,  as  also  in  the  periosteum, 
tendons,  and  muscles,  in  the  later  stages  of  the  disease,  and  eventually 
the  joint  is  surrounded  by  a  number  of  smooth  dense  bony  masses, 
which  are  very  characteristic  of  this  condition. 

Prepare  a  piece  of  the  cartilage  from  such  a  specimen  (early  stage) 
in  picric  acid  (g  65,  p.  48),  stain  a  section  with  picrcxarmine  (§  77, 
p.  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77). 

Examine  near  the  margin  of  the  ulcer  under  a  low  power  {  x  50). 
It  will  at  once  be  seen  that  at  some  parts  there  has  been  proliferation 
of  the  cartilage  cells,  and  that  those  within  an  enlarged  capsule  are 
well  formed  and  are  of  considerable  size,  but  that  those  near  the 
margin  of  the  ulcer  are  extremely  granular.  It  will  be  noticed,  too, 
that  there  is  an  entire  absence  of  the  horizontal  layers  of  cartilage 
cells,  which  have  apparently  been  removed  by  friction.  Between  the 
vertical  rows  of  cells  near  the  surface  of  the  bone  (in  which  rows  the 
proliferation  above  referred  to  takes  place)  some  of  the  matrix  has 
disappeared,  and  a  number  of  villous  processes,  already  seen  with 
the  hand-glass,  can  now  be  further  examined.  Nearer  the  outer 
margin  of  the  ulcer  the  process  of  cell  proliferation  is  more  marked, 
but  the  horizontal  rows  take  more  and  more  part  in  the  process. 

Under  the  high  power  ( x  300)  observe  the  granular  cells,  which 
are  evidently  fatiily  degenerated  cartilage  cells ;  note  also  the  well 
formed  proliferated  cells,  and  the  splitting  up  of  the  cartilage  into 
villous  processes.  The  matrix  between  the  rows  of  cells  is  under 
this  power  seen  to  be  finely  fibrillated,  the  fibrillation  running  down 
towards  the  bone.     The  villous  layer  consists  simply  of  the  deeper  or 


DigiLizedbyGoOglc 


378  BOlfE. 

vertical  rows  of  cartilage  cells,  with  a  fibrillated  matrix,  the  boiizoDta] 
layers  having  been  removed  by  the  rubbing  together  of  the  two  rough 
surfaces,  the  cartilage  in  this  process  playing  merely  a  passive  pait 
The  bone  beneath  the  cartilage,  as  well  as  that  formed  around  the 
joint,  is  veiy  dense  and  smooth,  and  is  the  result  of  a  chronic  form 
of  ostitis. 


1,  t      -.      '  .')    " 


Fm.  106. — Section  of  ulcer  of  cartilage  from  a  case  of  arthritu 
Herormaiu.     Stained  with  picTo-cannine.    (  x  So.) 
a.  Columns  of  cartilage  cells,  with  accompanying  matrix,  from 

between  which  some  oF  the  matrix  has  been  removed,  afiei 

undergoing  softening.    (The  velvet  pile. ) 
h.  Cartilage  celU  near  the  surface,  fatty  and  granular. 
I.    rrotiferating  cartilage  cells. 
d.  The  deeper  and  more  normal  layer  of  cartilage. 

In  more  aattt  inflammation  of  carlilage,  the   cells  formed  in  the 

capsules  are  much  more  numerous,  but  are   riot  nearly  so  large, 

whilst  the  matrix,  after  softening,  may  gradually  disappear  as  the 

disease  advances,  and  a  mass  of  granulation  tissue  is  left. 

"Tu.WOR   AlEUS,"   Ok   TUUERCULAR   ARTHRITIS. 

243.  Tubercular  arthritis  is  most  frequently  met  with  in  delicate 
children  above  three  years  of  age,  and  is  characterised  by  vety 
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tion  of  the  cells  within  their  capsules,  or  the  small  round  cells  result- 
ing from  proliferation  are  contained  within  no  definite  capsule.  The 
central  part  of  the  cartilage  is  least  affected,  but  as  the  bone  is  again 
approached  the  process  is  repeated,  until  between  the  bone  and 
cartilage  there  is  found  another  mass  of  granulation  tissue,  which 
extends  not  only  upwards  into  the  cartilage,  but  downwards  into  the 
bone.  In  the  bone  all  the  appearances  described  under  the  heading 
of  tubercle  in  bone  are  met  with — rarefying  ostitis,  &c.  It  must  be 
remembered,  too,  that  tubercle  commencing  in  bone  may  give  rise 
to  tubercular  granulations  under  the  cartilage,  absorption  of  the 
cartilage,  and  ulceration  into  the  joint,  in  which  case  there  is  also  a 
form  of  white  swelling.  In  the  tissues  around  the  joint  in  both  cases 
similar  tubercular  granulations  are  found.  In  the  tubercular  masses 
tubercle  bacilli  may  be  found  on  examinadon  under  a  high  power. 

Under  the  high  power  ( x  300)  all  the  above  appearances  should 
be  confirmed — the  encroaching  of  the  granulation  tissue  on  the 
cartilage,  the  proliferation  of  the  cartilage  cells,  and  the  gradual 
disappearance  of  the  capsules  and  the  matrix.  Then  examine  more 
carefully  the  structure  of  the  tubercle  follicles,  the  appearance  of  the 
granulations  in  the  rarefying  bone,  and  the  commencing  points  of 
caseation,  which  can  almost  invariably  be  distinguished  in  these 
specimens.  Examine  a  few  of  the  muscular  fibres  from  near  the 
affected  joint,  and  note  that  they  are  undergoing  fatty  d^eneration, 
and  that  in  some  cases  this  is  succeeded  by  great  atrophy  of  the 
muscular  substance. 

In  some  forms  of  this  disease  it  will  be  found  that  the  caitibgc 
cells,  after  proliferation,  undergo  rapid  fatty  degeneration,  and  are 
then,  along  with  the  softened  matrix,  absorbed. — (Billroth.) 

Gouty  Infiltration  of  Joints. 

244.  This  is  an  infiltration  of  the  articular  cartilages  with  urate  of 
sodium  chiefly,  mixed  with  other  urates,  carbonates,  and  phospbuo. 
These,  when  the  infiltration  is  complete,  form  a  chalk-Uke  corering 
to  the  joint,  or  where  the  deposit  Ukes  place  in  the  surrounding 
ligamentous  and  soft  tissues,  chalk-like  masses,  which  may  prajcct 
through  the  skin.    These  latter,  the  so-called  chalk-stones,  may  give 
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CHAPTER    XI. 

NERVOUS   SYSTEM. 

Tubercular  Meningitis — Acute  Hydrocephalus, 

345.  For  the  guidance  of  those  who  wish  to  study  the  lesions  of 
the  nervous  system  the  following  chapter  is  given.  In  it  the  aim  has 
been  to  describe  typical  and  useful  methods  of  examination,  and 
general  lesions,  rather  than  to  take  up  the  consideration  in  detail  of 
the  patholc^  of  this  most  interesting  of  all  the  systems. 

In  tubercular  meningitis  there  is  a  very  good  example  of  inflamma- 
tion of  the  pia  mater  brought  about  by  the  tubercular  deposit  in  the 
sheaths  of  the  small  vessels  which  ramify  in  that  structure.  It  is  very 
frequently  the  cause  of  death  in  children  in  whom  there  is  general 
tuberculosis.  In  this  condition  the  surface  of  the  roembraoe  is 
congested,  whilst  beneath  it  there  is  considerable  flattening  of  tbc 
convolutions,  owing  to  the  distention  of  the  ventricles  (as  will  after- 
wards be  seen),  in  consequence  of  which,  too,  the  whole  upper  surface 
bf  the  brain  has  a  peculiar  dry  appearance,  the  fluid  having  been 
squeezed  from  the  subarachnoid  space.  At  the  base  of  the  bnaiii 
(the  usual  position),  and  extending  along  the  fissure  of  Sylvius,  along 
the  superior  crura  ccrebetU,  and  between  the  occipital  lobes,  the 
inflammatory  process,  with  its  accompaniment  of  tubercle,  can  be 
well  observed.  In  these  positions  the  various  soft  structures  are 
matted  together  by  a  slightly  opaque  yellowish  lymph ;  when  this  is 
torn  away  a  quantity  of  turbid  fluid,  in  which  flakes  of  lymph  are 
floating,  exudes  from  the  subarachnoid  space.  A  similar  fluid  may 
also  be  found  distending  the  ventricular  cavities,  the  distention  being 
especially  well  seen  in  the  lateral  ventricles.  In  most  cases,  on 
separating  the  parts  at  the  base  of  the  brain,  the  small  grey  or  white 
tubercle  nodules  may  be  seen  to  stand  out  prominently  from  the  pink 
injected  pia  mater.     When  a  more  careful  examination  of  the  pia 
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384  NERVOUS  SYSTEM. 

wanting.  This  structure,  therefore,  presents  a  very  good  example  of 
rapidly  growing  tubercle. 

Another  fonn  of  tubercle — the  chronic  form — is  sometimes  found 
in  the  substance  of  the  brain,  but  much  more  frequently  in  the  cere- 
bellum. It  may  commence  in  connection  with  the  pia  mater,  but 
rapidly  extends  into  the  substance  of  the  brain.  Examine  a  typical 
mass  in  the  cerebellum.  It  may  be  an  inch  or  more  in  diameter; 
it  projects  from  the  surface,  and  abo  passes  for  a  considerable 
distance  into  the  grey  matter ;  it  is  firm  to  the  touch,  and  is  some- 
what tough  on  section.  On  examining  a  section  the  outlines  are 
seen  to  be  irregular  and  sinuous  or  lobulated,  as  though  several 
tubercular  masses  had  become  fused ;  the  centre  of  the  mass  is 
cheesy,  and  may  be  readily  broken  down  with  the  fingers ;  but 
around  the  centre  is  a  grey  gelatinous  zone,  which  gradually  merges 
into  the  suiTOunding  nerve  tissue. 

Harden  a  piece  of  such  a  tumour  in  absolute  alcohol  (§  53,  p.  44), 
stain  a  section  with  picro-carmine  (§77,  p.  55),  and  mount  in  Farrant's 
solution  (§  106,  p.  77). 

Examine  under  a  low  power  ( x  50),  and  observe  the  typical  caseous 
structure  in  the  centre,  with  a  well-formed  tubercular  growth  extend- 
ing outwards  in  all  directions.  The  tissue  surrounding  the  tubercular 
masses  is  much  more  pink  (in  a  picro-carmine  stained  spcciroea),  and 
there  may  be  seen  a  marked  increase  in  the  number  of  neurt^lia  cells. 
In  the  sheaths  of  the  blood-vessels  there  is  a  process  similar  to  that 
already  described  as  occurring  in  acute  tuberculosis,  infiltration  of  the 
perivascular  sheath  with  small  cells,  and  obUteration  of  the  lumen  of 
the  vessel. 

All  these  appearances  may  be  further  verified  under  the  high 
power  ( X  300),  well-formed  giant  cells,  fibrous  capsule,  and  so  on. 

Apoplectic  Cvsts. 

246.  Fresh  hemorrhages,  the  result  of  rupture  of  single  mOiauy 
aneurisms  of  a  larger  vessel,  or  a  group  of  miliary  dilatadoos,  arc 
so  readily  recognised  that  it  is  scarcely  necessary  to  draw  attendoo 
to  their  ragged  walls,  and  the  dilatations  on  the  vessels  in  the  iminc- 
diate  neighbourhood.     It  may  be  well,  however,  to  note  the  p 
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!a  which  they  most  frequently  occur.  These  are  corpus  striatum, 
optic  thalamus,  white  substance  of  the  convolutions,  and  more  rarely, 
the  pia  mater,  cerebellum,  pons  varolii,  and  medulla  oblongata. 

For  changes  in  vessels  see  Aneurisms  (§  158,  p.  178). 

To  examine  the  vessels  arouix]  a  haemorrhagic  focus,  open  into  it 
and  cut  it  away  with  the  surrounding  brain  tissue.  Macerate  the 
whole  carefully  in  water,  changing  the  water  every  three  or  four  days, 
until  the  brain  substance  is  soft  enough  to  be  removed  by  small  jets  of 
water.  When  the  vessels  are  thoroughly  cleansed  they  may  be  spread 
out  on  a  glass  slide  and  examined.  A  small  piece  of  the  brain  tissue 
with  the  vessels  should  also  be  hardened  in  Miiller's  fluid  (§  55,  p.  44), 
and  then  in  spirit  (§  54,  p.  44),  and  examined  in  the  ordinary  way. 
Another  piece  of  the  wall  of  the  cyst  should  be  examined  in  methy- 
lated spirit,  to  do  away  with  any  chance  of  the  chrome  colouring 
matter  being  mistaken  for  altered  blood  pigment 

As  a  result  of  one  of  these  haemorrhages,  there  may  be  either  a  cyst 
or  a  cicatrix.  Where  a  cyst  is  formed  the  walls  are  found  to  be  tough 
and  fibrous,  whilst  the  contained  fluid  has  usually  a  yellowish  tinge. 
In  the  immediate  neighbourhood  of  the  fibrous  wall  there  is  a  peculiar 
yellow  opaque  tissue. 

Examine  small  scrapings  from  the  inner  wall  under  a  high  power, 
and  observe  that  there  are  Duroerous  small  round  cells  which  contain 
crystals,  evidently  derived  from  altered  blood  pigment  Similar  larger 
free  crystals  may  be  seen,  and  also  a  number  of  granular  cells  (com- 
pound granular  corpuscles),  which,  stjuned  with  osroic  add  (§  86,  p.  67), 
give  a  black  reaction.  A  number  of  fat  globules  are  also  usually  met 
with  in  this  position. 

If  a  thin  section  of  the  wall  be  examined  unstained,  it  will  be  found 
to  consist  in  great  part  of  neuroglia  cells  (Fig.  to?),  the  processes 
of  which  are  closely  matted  together,  with  here  and  there  a  few  altered 
nerve  fibres,  many  of  which  are  varicose  and  fatty.  Between  these 
are  crystals  or  granules  of  altered  blood  pigment  The  crystals  are 
more  numerous  in  the  opaque  yellow  zone  surrounding  the  capsule, 
where  the  fatty  granules  are  also  more  numerous.  In  the  sheaths 
of"  the  vessels  fatty  granules,  altered  coloured  and  colourless  blood 
corpuscles  are  found,  whilst  in  the  larger  cells,  hning  these  spaces, 
or  more  frequendy  lying  firee  in  them,  blood  crystals  may  be  seen. 
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In  a  cyst  formed  as  the  result  of  an  embolic  softening  no  blood 
crystals  are  found  va.  the  walls  of  the  sac,  as  there  has  been  na  grtat 


Flo.  107.— Drawing  of  connective  lismie  or  Deiler's  cells,  (ram 
dense  connective  tissue  of  the  wall  of  a  cyst.  Stained  in  carmiiie 
and  half  cleared  up.    { x  600.) 

a.  Single  or  double  nuclei. 

b.  Delicate  branching  processes. 

escape  of  blood  from  the  vessels.  In  embolic  softening  there  is  umpljr 
a  fatty  degeneration  of  the  tissues,  and  a  mass  of  granular  diMs,  £u 
crystals,  &c.  is  all  that  is  found  under  the  microscope,  save  that 
there  may  be  an  increase  in  the  number  of  leucocytes  around  the 
vessel,  and  other  evidences  of  slight  inflammatory  changes.  Where 
the  softened  area  is  due  to  thrombosis,  in  which  the  cutting  off 
of  the  blood  supply  is  gradual,  there  is  a  true  fatty  d^eneration  or 
yellow  softening.  The  so-called  red  softening  of  the  brain  appears 
to  be  an  inflammatory  process  leading  to  fatty  degeneration,  in  which 
there  is  very  marked  congestion  of  the  vessels.  In  such  a  conditjmi 
there  is  proliferation  of  the  neuroglia  cells,  exudation  of  leucocytes, 
haemorrhages  in  the  perivascular  sheath,  &c  In  connection  with 
the  various  degenerative  changes  which  occur,  the  amount  of  blood 
in  the  part,  the  amount  of  infiltration  with  leucocytes,  the  extent  and 
rapidity  of  the  fatty  change  in  the  nerve  fibres  and  connective  tisoe 
cells,  must  all  be  remembered  when  an  attempt  is  made  to  Qq>IaiD 
the  causes  of  the  yellow  or  the  red  forms  of  cerebral  softening. 
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Chances  in  the  Medulla  Oblongata  in  a  case  of 
Hystero-Epilepsy. 

247,  A  description  of  this  case  is  given,  not  because  of  the  im- 
poitance  of  hystero-epi]epsy,  either  on  account  of  the  frequency  of  its 
occurrence  or  because  of  the  presence  of  any  special  series  of  lesion, 
but  from  the  fact  that  in  this  case  it  was  found  that  a  number  of 
changes,  frequently  met  with  in  disease  of  the  nerve  centres,  happened 
to  be  associated.    The  other  sections  are  selected  for  similar  reasons. 

The  vessels  at  the  base  of  the  brain  were  healthy,  but  there  was 
a  large  amount  of  subarachnoid  efTusion ;  the  vessels  of  the  dura 
matei  were  anaemic ;  and  there  was  considerable  subarachnoid  serous 
effusion  on  the  surface  at  the  vertex.  The  fourth  ventricle  contained 
about  a  couple  of  drachms  of  clear  fluid.  In  the  floor  of  the  fourth 
ventricle,  and  in  the  lateral  ventricle,  welt-marked  granulations, 
almost  like  grains  of  sand  sprinkled  over  the  ependyma,  were  found. 
The  vessels  in  the  optic  thalami  contained  much  blood,  and  were 
dilated,  as  were  also  those  in  the  white  substance  of  the  cerebral 
hemisphere. 

The  medulla  oblongata  was  somewhat  firm,  and  had  a  greyish 
tinge  in  the  region  of  the  corpora  olivaria ;  the  vessels  of  the  pia 
mater  and  those  of  the  medulla  itself  were  engorged.  Harden  a  thin 
slice  of  the  medulla  oblongata  in  a  mixture  of  Miiller's  fluid  and 
S[»rit  (g  56,  p.  45),  MuUer's  fluid  alone  (g  55,  p.  44),  or  weak  chromic 
acid  (§  59,  p.  46},  taking  the  slice  from  between  the  two  lower  thirds 
of  the  fourth  ventricle.  Cut  sections  (§  70,  p.  50).  Mount  one  section 
unstained  in  Fanant's  solution  (§  106,  p.  77),  a  second  stained  in 
picro-cannine  {§  77,  p.  55),  in  Farrant's  solution,  and  a  third  stained 
by  Weigerfs  method,  as  follows : — Stain  a  section  hardened  in 
Miiller's  fluid,  or  bichromate  of  potash  {§  57,  p.  45),  for  twenty-four 
hours  in  a  concentrated  watery  solution  of  acid  fuchsin  (soda  salt  of 
rose  aniline  sulphate).  Wash  in  water  and  transfer  to  an  alkaline 
solution  of  alcohol,  "viz.,  100  cc  of  absolute  alcohol  with  10  cc  of 
a  solution  made  by  dissolving  1  gramme  of  fused  caustic  potash  in 
100  cc.  of  absolute  alcohol,  and  filtering,  for  a  few  seconds,  until  the 
first  sign  of  the  grey  nerve  tissue  of  the  section  becomes  visible;"  wash 
in  water,  "  which  must  not  be  acid,"  and  dehydrate  with  absolute 
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alcohol  saturated  with  sodic  chloride,  to  preserve  the  colour  of  the 
section.  Clear  with  oil  of  cloves,  and  mount  in  Canada  balsam  (^  io8, 
p.  78).  In  sections  prepared  in  this  manner  the  medullaled  nerve 
fibres  stand  out  as  brilliant  red  lines  or  points,  even  those  in  the  anterior 
homs  of  the  spinal  cord.  The  sheath,  or  part  of  it,  is  stained  bjr  this 
method.  "The  ganglion  cells  and  connective  Ussue  (espedaUy  in 
sclerosis),  with  the  pia  mater,  vary  in  tint  from  a  pale  to  an  exquisite 
blue,  which  latter  is  increased  by  putting  the  sections  into  a  solutitm 
of  one  part  of  hydrochloric  acid  to  five  of  water,  and  again  into  water 
before  dehydrating  thero  with  alcoboL  These  tissues  can  also  be 
stained  blue  by  hematoxylin,"  "before  or  after  colouring  with  the 
acid  fuchsin."  For  the  central  nervous  system,  according  to  Weigeit, 
this  is  invaluable,  but  for  peripheral  nerves  it  is  of  no  use.  To 
Weigert '  we  are  also  indebted  for  the  following  method  of  staining 
the  nerve  centres,  which  is  especially  useful  for  staining  nerves  with 
a  myelin  sheath ;  this  sheath  taking  on  a  blue  stain,  the  neuiogUa 
light  yellow,  and  the  ganglion  cells  brown.     Take  of 

H^ematoxylin i  part 

Alcohol  anhyd 10  parts. 

Water, 90  parts. 

Boil  the  mixture,  and  allow  it  to  stand  for  a  day  before  usii^. 
Leave  the  sections  in  this  solution  for  any  length  of  time  between 
one  and  twenty-four  hours,  taking  care  to  keep  the  temperature  at 
from  35°  C.  to  45°  C.  Wash  well  in  water,  and  transfer  to  a  solutkui 
of  2  parts  borax  and  2%  parts  ferrocyanide  of  potassium  in  100  parts 
of  water.  Allow  the  sections  to  remain  from  half  an  hour  to  two  or 
three  hours,  according  to  the  thickness  of  the  section  and  the  intensi^ 
of  the  logwood  stain.  Again  wash  well  in  water,  and  treat  the  sectioD 
with  alcohol,  then  v,-ith  x)-lol,  and  mount  in  Canada  balsam  or  ijamnur 
mounting  fluid. 

Another  section  may  be  stained  in  carmine,  but,  instead  of  being 
completely  cleared  up,  it  should  be  treated  with  methylated  spirit 
(instead  of  absolute  alcohol),  and  left  in  this  long  enough  to  drire 
out  part  only  of  the  water  -  clear  up  partly  in  olive  oil.  and  mount  in 
dammar  mounting  fluid,  and  examine  at  once,  as  preparations  oiade 

'  "  Fortschritte  d«  Medicio,"  Bd.  ii.  No.  6. 
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Uoder  this  power  examine  the  granulations,  and  note  that  the  cells 
of  which  they  are  composed  are  continuous  with  those  deeper  down 
in  the  pad  of  tissue  which  b  found  in  the  floor  of  the  fourth  ventricle. 
Notice  that  the  epithelium  in  the  enclosed  cavities  is  similar  to  that 
which  is  found  on  the  free  ependymal  surface,  especially  that  which 
is  seen  to  cover  the  bases  of  these  granulations. 

EXAMINiLTIOM   OF   A   SECTION    FROM   A   CaSE   OF   EPILEPSY. 

247.  To  the  naked  eye  there  was  litde  or  nothing  abnormal  In 
appearance  in  the  medulla  itself,  beyond  slight  congestion  and  in- 
creased finnness.  Treat  as  for  the  last  section  (§  347,  p.  387),  and 
examine  under  a  low  power  ( x  50).  Near  the  margin  of  the  section 
(taken  from  about  the  same  level  as  in  the  last  case,  between  the 
two  lower  thirds  of  the  fourth  ventricle)  the  most  prominent  features 
are  gelatinous  looking  bodies,  which  are  accumulated  in  large 
numbers  along  the  lines  of  the  pia  mater  and  blood-vessels,  especially 
wherever  there  has  been  an  exudation  of  blood.  In  addition  to  these 
there  are  rounded,  irregular  bodies,  which  do  not  stain  with  iodine, 
and  which  are  not  nearly  so  numerous  as  the  first-mentioned  bodies. 
Note  here  that  there  is  an  increase  in  the  amount  of  connective  tissue, 
but  that  there  are  no  granulations.  The  ependyma,  however,  is 
thrown  Into  a  series  of  folds,  which  are  well  supplied  with  blood. 
The  epithelium  is  intact,  and  there  is  simply  a  slight  exaggeration  of 
the  normal  folding.  The  nerve  cells  are  deeply  pigmented,  the 
vessels  are  engorged  with  blood,  their  walb  are  hypemophied,  and 
in  some  cases  pigmented,  and  the  perivascular  spaces  are  distended. 

Under  the  high  power  (  x  300)  note  carefully  the  above  conditions, 
as  in  the  last  section,  then  examine  closely  the  two  kinds  of  round 
bodies,  since  these  occur  in  a  great  number  of  nerve  diseases,  and  it 
is  necessary  to  be  able  to  distinguish  one  from  the  other.  The 
amyloid  bodies  stained  with  iodine,  and  left  for  some  time,  give  a 
decidedly  brown  reaction.  Some  of  them  are  surrounded  by  a  yellow 
zone.     The  colloid  bodies  are  simply  stained  yellow. 

With  picnxarmine  the  amyloid  bodies  do  not  stain  so  deeply  as 
the  colloid  bodies.  The  amyloid  bodies  stain  with  logwood,  also 
with  iodine  and  sulphuric  acid.     Here  the  blue  colour  is  not  seen 
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mater  and  of  the  connective  tissue  trabeculae  running  from  it  into  the 
nerve  substance,  evidenced  by  tiie  large  pinic  strands  which  run  from 


a.        Conneclive  (issue  nuclei,  aroond  which  tlierc  b  *s  nt  no 
formed  material.     Contractile  nucleus  well  marked. 

*.        Nucleus  or  wall  of  (r.)  capillary  vessel. 

d.d^.  Connective  tissue  corpuscles  in  difliereDt  stages  of  derelop- 
ment,     (Deiter's  cells.)    Kote  the  branching  processes. 

e.        Nerve   cells,    with   pigmented  nuclei.       Hacn  contains   a 

nucleolus. 
/         Voung  connective  tissue  nuclei  or  leucocytes  lying  in  lymph 
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the  deep  layer  or  the  pia.  Id  the  medulla  itself  the  vessels  are  dis- 
tended with  blood,  their  walls  are  thickened  and  pigmented,  and 
around  them  are  a  number  of  pinlc  bodies,  evidently  leucocytes.  The 
whole  section  under  this  power  b  pinker  than  a  normal  meduUa, 
the  pink  tinge  being  due  to  the  increase  in  the  amount  of  fibrous 
tissue,  which  in  this  instance  is  most  marked  near  the  floor  of  the 
fourth  ventricle.  In  the  same  position  are  a  number  of  greatly  dis- 
tended vessels,  closely  rcsemblii^  sinuses,  and  these  at  certain  points 
have  evidently  given  way.  The  nerve  cells  in  this  region  are  deeply 
pigmented.  Growing  into  the  fourth  ventricle  are  the  masses  of 
granulation  tissue,  to  which  reference  has  been  made.  They  are 
masses  of  small  round  cells,  which  grow  up  beneath  the  epithelium  of 
the  ependyma,  pushing  the  latter  before  them,  or  breaking  through  the 
epithelial  layer,  and  continuing  to  grow  for  some  time ;  eventually,  in 
either  case,  they  fall  to  one  side,  either  to  the  floor  of  the  ventricle  or 
towards  a  similar  granulation.  In  consequence  of  this,  cavities  lined 
with  a  layer  of  epithelium  are  frequently  found  near  the  base  of  these 
granulation  masses.  Running  into  the  masses  of  granulation  tissue 
small  vessels  may  be  seen,  very  similar  to  the  vessels  in  the  floor  of  a 
granulating  wound. 

Under  a  high  power  ( x  600)  the  following  appearances  may  be 
noted: — Thickening  of  the  adventitia,  and,  in  a  minor  degree,  of 
the  muscular  coat  of  the  vessels.  Around  the  dilated  vessels  are 
numerous  wandering  cells  and  connective  tissue  corpuscles  apparently 
in  connection  with  the  thickened  adventitia.  The  nerve  cells  are 
deeply  pigmented,  the  pigment  being  collected  around  the  contractile 
nuclei.  On  examining  the  connective  tissue  the  first  thing  that  calb 
for  notice  is  the  great  number  of  leucocytes  as  compared  with  the 
number  in  a  healthy  section,  and  the  second  is  that  the  Detter's  cells 
or  neuroglia  cells  are  also  very  much  more  abundant.  Between  the 
simple  connective  tissue  nucleus,  which  has  no  formed  material, 
and  no  protoplasmic  investment,  and  those  which  have  a  great  number 
of  finely  branched  processes,  are  cells  in  all  the  various  stages  of 
development  In  some  parts  of  the  field  the  masses  of  contractile 
nuclei  are  arranged  in  rows,  or  they  may  occur  singly,  when  fre- 
quently they  are  seen  to  be  about  to  divide.  They  gradually  take 
on  additional  structure,  processes  are  sent  out,  which  divide  and  sub- 
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divide  until  a  dense  network  is  formed.  Where  these  cells  occur  in 
such  great  numbers  they  form  a  species  of  fibrous  tissue,  to  whicb,  in 
this  disease,  the  increased  hardness  of  the  medulla  is  partially  due. 
The  hardness  is  also  partly  due,  no  doubt,  to  the  distention  of  ihe 
various  vascular  channels. 


Fig.  I  la— -Hystcro-epilcpsy.    Section  ihrough  central  gnuiaktion 
(a,)ofFig.  108,     (X  350.1 
a.  Granulalion  as  before  described. 
*,  Ciliated  epithelial  cells  on  floor  of  ventricle. 

c.  Cavity  lined  with  epithelium. 

d.  Cavity  from  which  section  of  a  vessel  has  (alien. 

e.  t'ibro-cellular  connective  tissue,  ptssing  from  pad  beneath  to  the 

granulation  mass. 

The  branching  neuroglia  cells  resemble  precisely  those  which  will 
be  afterwards  described  as  occurring  in  glioma. 


Digitized  byGoOgIc 


MEDULLA  OBLONGATA— EPILEPSY.  393 

Under  this  power  examine  the  granulations,  and  note  that  the  cells 
of  which  they  are  composed  are  continuous  with  those  deeper  down 
in  the  pad  of  tissue  which  is  found  in  the  floor  of  the  fourth  ventricle. 
Notice  that  the  epithelium  in  the  enclosed  cavities  is  similar  to  that 
which  is  found  on  the  free  cpendyroal  surface,  especially  that  which 
is  seen  to  cover  the  bases  of  these  granulations. 

Examination  OF  a  Section  from  a  Case  of  Epilepsy. 

247.  To  the  naked  eye  there  was  little  or  nothing  abnormal  in 
appearance  in  the  medulk  itself,  beyond  slight  congestion  and  in- 
creased firmness.  Treat  as  for  the  last  section  (§  347,  p.  387),  and 
examine  under  a  low  power  ( x  50).  Near  the  margin  of  the  section 
(taken  from  about  the  same  level  as  in  the  last  case,  between  the 
two  lower  thirds  of  the  fourth  ventricle)  the  most  prominent  features 
are  gelatinous  looking  bodies,  which  are  accumuhited  in  huge 
numbers  along  the  lines  of  the  pia  mater  and  blood-vessels,  especially 
wherever  there  has  been  an  exudation  of  blood.  In  addition  to  these 
there  are  rounded,  irregular  bodies,  which  do  not  stain  with  iodine, 
and  which  are  not  nearly  so  numerous  as  the  first-mentioned  bodies. 
Note  here  that  there  is  an  increase  in  the  amount  of  connective  tissue, 
but  that  there  are  no  granulations.  The  ependyma,  however,  is 
thrown  into  a  series  of  folds,  which  are  well  supplied  with  blood. 
The  epithelium  is  intact,  and  there  is  simply  a  slight  exaggeration  of 
the  normal  folding.  The  nerve  celb  are  deeply  pigmented,  the 
vessels  axe  engorged  with  blood,  their  walls  are  hypertrophied,  and 
in  some  cases  pigmented,  and  the  perivascular  spaces  are  distended. 

Under  the  high  power  ( x  300)  note  carefully  the  above  conditions, 
as  in  the  last  section,  then  examine  closely  the  two  kinds  of  round 
bodies,  since  these  occur  in  a  great  number  of  nerve  diseases,  and  it 
is  necessary  to  be  able  to  distinguish  one  from  the  other.  The 
amyloid  bodies  stained  with  iodine,  and  left  for  some  time,  give  a 
decidedly  brown  reaaion.  Some  of  them  are  surrounded  by  a  yellow 
zone.     The  colloid  bodies  are  simply  stained  yellow. 

With  picro-carmine  the  amyloid  bodies  do  not  stain  so  deeply  as 
the  colloid  bodies.  The  amyloid  bodies  stain  with  logwood,  also 
with  iodine  and  sulphuric  acid.     Here  the  blue  colour  is  not  seen 
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for  some  time,  but  aAer  it  once  appears  it  gradually  deepens  until  it 
becomes  a  deep  indiga     Concentric  circles  may  be  seeo  if  the  cell  is 


xto 


m. 


Fio.  itt. — Amjloid  bodies,  &c.  from  epileptic  medulk.    (x  70a) 
I.  Unstained. 

a.  Normal  blood  cocpiuclcs. 
A.  Swollen  blood  corpuscles. 
e.     Granular  blood  corpuscles. 

d.  Eulu^ed  gnnuUr  blood  corp«iscles. 

e.  Enlai^^  homoeeneons  corpuscle. 
f.g.  Amyloid  bodies. 

a.  Stained  with  iodine  and  sulphuric  acid. 

Here  the  stages  of  development  from  the  blood  corpuscle  to  tbe 
amyloid  bodjr  may  be  seen. 

examined  before  the  colour  becomes  too  deep,  in  which  the  centre  is 
always  much  darker  than  the  periphery.  In  some  of  the  amyloid 
bodies  nuclei  may  still  be  discerned  in  the  centre.  At  certain  parts 
of  the  section  the  amyloid  bodies  are  seen  to  be  of  differad  tisa,  aoA 
they  are  mixed  indiscriminately  with  what  appear  to  be  blood  cor- 
puscles. Some  are  about  the  same  size  as  the  blood  corpuscles,  but 
are  apparently  undergoing  various  transformations,  whilst  others  arc 
much  larger,  and  are  fully  developed  amyloid  bodies ;  the  nucleus  or 
dark  part  becomes  granular,  and  the  clear  part  more  indistinct,  after 
which  the  granular  part  becomes  homogeneous,  and  is  fused  with  the 
clear  zone.  In  these  bodies  there  are  apparently  all  transition  stages 
from  the  red  or  while  blood  corpuscle,  or  connective  tissue  corpuscle, 
to  the  fully  developed  amyloid  body,  whilst  the  colloid  body,  as  will 
be  seen  under  the  description  of  locomotor  ataxia,  is  derived  from 
the  altered  axis  cylinders  of  the  nerve  fibres  in  myelitis. 
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Degenerations  or  the  Cokd. 

848.  Before  considering  the  degenerative  lei ioD*  of  the  cord,  it  will 
be  necessary  to  say  a  few  words  as  to  the  uacts  along  which  these 
lesions  mn.  It  may  be  taken  as  a  general  axiom  that  all  degenera- 
tive changes  nm  in  the  same  direction  as  the  impulse  which  travcb 
along  that  tiact  in  the  normal  condition.  These  directions  will  per- 
haps be  best  explained  with  the   aid  of  a  diagram   of  a  section 
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tracts  ID  which  the  degeneration  ascends,  and  downwaids  where 
the  degeneration  descends.  If  the  cord  were  injured  thronghout 
its  whole  extent — say  by  pressure  at  all  points  of  its  surface — a 
secondary  degeneration  would  be  found  passing  upwards  in  the 
columns  marked  with  the  ascending  anew,  and  downwards  in  the 
columns  in  which  the  arrow  points  downwards.  Not  only  is  this  the 
case,  but  there  are  certain  lesions — locomotor  ataxia  for  instance — in 
which  the  primary  lesion  is  followed  by  an  ascending  d^eneration  ; 
and,  on  the  other  hand,  there  are  lesions  in  the  motor  area  of  the 
brain,  such  as  hsemorrhage,  softening,  tumours,  &c.,  which  arc  invaii- 
ably  followed  by  descending  degeneration — descending  degenerati<Hi 
travelling  in  the  direction  of  the  motor  impulse,  whilst  ascending 
degeneration  Uavels  in  the  direction  of  the  sensory  impulse,  or  from 
the  periphery  towards  the  centre. 

Descending  Degeneration. 

249.  In  a  case  of  descending  degeneration,  where  the  primary 
lesion  is  in  the  brain — in  the  corpus  striatum,  or  in  the  hemispherical 
ganglia  in  the  region  of  the  fissure  of  Rolando,  on  the  left  side  say — 
there  will  be  descending  degeneration  first  in  the  motor  area  (pyramid) 
of  the  same  side,  in  the  medulla  oblongata.  Below  the  pcHiU  of 
decussation  of  the  pyramids  the  lesion  may  usually  be  observed  in 
two  positions — ist,  in  the  small  strip  which  bounds  the  antero-mcdian 
fissure— direct  pyramidal  tract  on  the  same  (left)  side;  and  2d,  in  the 
crossed  pyramidal  tract  on  the  opposite  (right)  side,  situated  in  the 
poslero-lateral  part  of  the  antero-lateral  column,  where  it  does  not 
come  quite  to  the  surface,  but  is  bounded  externally  by  the  direct 
cerebellar  tract.     (See  Fig.  112). 

On  examining  a  section  of  the  cord  in  which  this  descending 
degeneration  is  well  marked,  the  principal  change  is  a  peculiar  firm- 
ness  to  the  touch  of  the  areas  mentioned,  whilst  those  areas  also 
assume  a  much  greyer  and  more  gelatinous  appearance  than  the 
corresponding  areas  on  the  opposite  side.  To  prepare  the  cord,  cut 
it  into  thin  segments,  from  one-fourth  to  one^ighth  of  an  inch  in 
thickness,  leaving  them  attached  by  the  anterior  band  of  pia  and 
dura  mater. 
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shaped ;  colloid  masses,  few  in  number,  probably  derived  from  the 
axis  cylinders;  and  a  few  small  moniltfoim  fibres.  None  of  these 
bodies  are  stained  brown  by  iodine.  In  the  penvascular  sheaths 
fatty  globules  and  granules  can  frequently  be  seen,  especially  in  the 
specimens  stained  with  carmine  and  osmic  acid;  but  few  of  the 
above  bodies  can  be  made  out  in  a  hardened  specimen  of  the  coid. 
This  is  simply  a  secondary  degenerative  process  of  the  nerve  fibres, 
accompanied  by  a  formation  of  neuroglia,  which  appears  as  a  "  sub- 
stitution "  product 

Locomotor  Ataxia  and  Ascending  Degeneration. 

850.  On  examining  the  cord  from  a  case  of  locomotor  ataxia,  tbe 
following  points  may  be  distinguished  with  the  naked  eye : — About 
the  level  of  the  dxth  cervical  vertebra — the  dm^  mater  and  pia  mater 
are  thickened-rthe  posterior  nerve  roots  are  small  and  ttansporent. 
and  the  posterior  columns,  in  an  advanced  stage  of  the  disease,  such 
as  that  under  examination,  are  grey  and  gelatinous ;  but  the  texture 
of  this  gelatinous  mass  is  firm.  The  thickened  pia  mater  is  firmly 
adherent  to  the  posterior  columns. 

Prepare  the  cord  as  for  descending  degeneration  (§  349,  p.  396), 
or  harden  it  in  a  ten  per  cent  solution  of  chloral  hydrate.  Change 
the  fluid  after  twenty-four  hours,  again  at  the  end  of  the  third  day, 
and  at  the  end  of  the  first,  second,  and  fourth  weeks ;  after  which  the 
cord  may  be  left  in  the  fluid  until  it  is  transferred  to  the  gmn  and 
syrup  solution,  before  the  sections  are  made.  Stain  and  mount 
sections  as  for  descending  d^eneration  (g  349,  p.  396),  and  in  addi- 
tion stain  one  in  picro-carmine  (§  77,  p.  55),  and  mount  in  FanaDt's 
solution  (§  106,  p.  77) ;  make  longitudinal  sections,  and  treat  in  the 
same  manner. 

Examine  a  transverse  section  under  a  low  power  ( x  50),  and  note 
that  in  the  postero-extemal  columns,  immediately- internal  to  the 
posterior  roots,  there  is  an  increase  of  fibrous  tissue  or  neuroglia, 
which  takes  on  the  carmine  stain  deeply,  whilst  with  Weigcrt^ 
method  the  tissue  appears  bluer,  and  with  osmic  add  the  blacken- 
ing is  not  nearly  so  marked  as  in  the  normal  white  tracts  When 
the  change  is  confined  to  this  region  the  disease  is  locomotor  atazk 
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some  parts  of  the  postero-external  columns,  the  axis  qrlinden  hare 
disappeared  entirely. 


ia.    NeiTM  in  various 


a.  Axis  cylinder!;  become  m 


'ioSitgKM  5  Ibe 


-e  swoUcQ  and  coostricted, 
IS  distinct  outline. 


Examine  uoder  the  high  power  ( x  300).    Note  first  the  cooditioo 
of  the  distended  vessels.     In  the  perivascular  sheath  there  is  a  con- 
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siderable  quantity  of  fitt  in  the  fonn  of  granules  and  globules,  stained 
black  by  osmic  acid.  Around  the  distended  blood-vessels,  leucocytes 
may  be  seen.  This  loading  of  the  connective  tissue  with  wandering 
cells  is  seen  also  in  the  pia  mater,  where,  too,  the  perivascular 
spaces  are  filled  with  fatty  particles,  and  in  some  instances  there  is, 
in  the  vessel  itself,  a  substance  giving,  with  osmic  acid,  a  black 
reaction. 

In  longitudinal  and  transverse  sections,  examine  the  nerves  of  the 
affected  areas.  In  these  there  are  very  marked  changes,  such  as  may 
be  found  in  most  cases  of  myelitis.  First  a  number  of  constrictions 
may  be  seen  at  intervals  (in  the  longitudinal  section)  along  the  axis 


Fic.  1 15. — Seclion  rrom  nWe  of  Vieussens,      Locomotor  ataxia. 
Unstained.    (70a) 
a.  Enlarged  and  colloid  axis  cylinder. 
i.  Sheath  in  procos  of  breaking  up. 
I-  Connective  tissue  nucleui. 
d.  Shouh  almost  disappeared. 

cylinder,  the  myelin  apparently  remaining  intact,  or  but  slightly 
afTccted.     Later,  the  alternate  constriction  and  swelling  are  more  pro- 
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nounced,  and  the  varicosity  is  veiy  marked.  At  other  points  the 
swollen  masses  of  axis  cylinder  are  seen  to  be  vacuolated,  and  in  other 
parts  they  form  the  granular  masses  seen  scattered  throughout  the 
fibrous  tissue. — {See  Fig.  113.)  Where  these  are  seen  in  a  transverse 
section  of  the  cord,  or  where  the  disease  is  not  vciy  far  advanced,  the 
large  colloid  bodies  are  veiy  readily  recognised  from  their  clear  homo- 
geneous appearance,  and  often  from  their  size, — but  it  must  be 
remembered  that  there  is  not  so  great  a  difference  in  size  between  the 
colloid  and  amyloid  bodies  as  is  sometimes  stated. 

In  the  above  condition  be  careful  to  distinguish  between  the  area 
of  the  primary  disease,  the  outer  part  of  the  postero-exteraal  columns, 
and  those  which  are  affected  by  a  secondary  ascending  degeneration, 
postero-intemal,  direct  cerebellar,  and  Haddon  and  Gower's  tracts, 
which  may  be  affected  aiffve  the  point  of  primary  lesion  as  the  result 
of  any  injury  to  the  cord. 

In  examining  this  cord,  a  careful  search  should  be  made  for 
similar  changes  in  Clarke's  column,  and  for  altered  conditions  in  both 
the  posterior  and  anterior  horns  of  grey  matter,  pigmentation,  or 
swelling  of  the  nerve  cells,  &c. 

Varicose  swelling  of  the  axis  cylinder  and  hyaline  thickening  of  the 
sheath,  with  ihciease  in  the  neuroglia  and  colloid  bodies,  may  also 
be  found  in  the  following  positions  in  well-marked  cases  of  locomotor 
ataxia ;  optic  tracts  and  nerves,  auditory  nerve,  and  striae  acoustic^ 
fifth  nerve,  fourth  nerves,  at  their  decussation  in  the  valve  of  Vieos- 
sens,  corpora  quadrigemina  in  the  roof  of  the  aqueduct  of  Sylviu^ 
hypoglossal  nerves,  &c 

Waxv  Disease  op  the  Cord. 

Ml.  Waxy  degeneration  of  certain  elements  of  the  cord  is  com- 
paratively rare.  Prepare  as  for  descending  degeneration  (§  149, 
p.  396),  stain  a  section  in  meChylaniline  violet  {§  83,  p.  64),  and 
mount  in  Farrant's  solution  (§  106,  p.  77).  Notice  first  the  affection 
of  ihc  middle  coat  of  the  vessels,  then  the  degeneration  not  only  vi 
the  connective  tissue  fibres,  but  also  of  the  processes  and  even  the 
body  of  the  ganglion  cells,  all  of  which  become  red  violet  and 
swollen. 
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Other  Chances. 

Pi^entation  or  vacuolation  of  the  targe  multipolar  ceUs  is  fre- 
quently met  with.  In  pigmentation  there  is  an  accumulation  of  brown 
granules  around  the  nucleus,  whilst  in  vacuolation  the  nucleus  can 
usually  be  observed,  though  it  is  most  frequently  displaced  to  one 
side  of  the  cell.  As  a  result  of  inflammatory  changes  of  the  grey 
matter  of  the  anterior  horn,  the  cells  may  have  become  extremely 
small  and  atrophied,  in  which  case  the  horn  itself  is  much  smaller 
than  normal,  and  the  amount    of   fibrous  tissue  is  considerably 


IN   CONNECTION   WITH   THE    MEMBRANE  OF 

THE  Brain  and  Cord. 

252.  Sypkilitic  gummata  occur  in  the  dura  mater,  in  the  pia  mater, 
and  in  the  cerebral  substance,  especially  towards  the  base  of  the  braiiL 
Fihroma,  psammoma,  lipoma,  glioma,  osteoma,  myxoma  (frequently  with 
cyst  formation),  myxosarcoma,  Mrwmo,— melanotic,  spindle-celled, 
and  small  round-celled — (the  latter  usually  met  with  as  a  primary 
growth  in  children) — occur.  Carcinoma  is  almost  invariably  secondary. 
Parasita — Cysticercus  allulosa  and  hydatid  cyst.  In  addition  to  the 
above — which,  with  the  exception  of  the  glioma,  occur  in  both  brain 
and  membranes — chondroma  is  also  found  growing  in  the  meninges. 
Dermoid  cysts  are  described  as  occurring  in  the  brain  and  dura 
Doater. 

Retina 

258.  To  harden  the  retina  for  examination,  use  Miiller's  fluid  (§  55, 
p.  44).  If  the  whole  eye  can  be  obtained,  place  it  intact  in  the 
hardening  fluid,  or  make  a  few  minute  punctures  in  front  of  the 
attachment  of  the  cornea.  Allow  the  tissues  to  harden,  and  then 
treat  as  for  nerve  tissues.  If  the  posterior  half  of  the  eye  only  can 
be  obtained — as  is  usually  the  case,  especially  when  specimens  are 
taken  from  private  patients — before  placing  in  the  hardening  fluid 
turn  the  tissues  inside  out,  i.e.,  have  the  retina  on  the  convex 
instead  of  the  concave  surface.     In  this  way  it  is  kept  tense,  and 
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much  better  preparations  will  be  obtained.  In  place  of  Miillo'i 
fluid,  a  ten  per  cent  solution  of  chloral  hydrate  may  be  used  in  the 
same  way. 

The  peripheral  nerves  are  to  be  treated  generally  in  the  same  way 
as  pieces  of  spinal  cord  (§  249,  p.  396),  but  WeigeR's  special  staining 
methods  cannot  be  used. 
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CHAPTER    XII. 

THE  ORGANS  OF  GENERATION  IN  THE  FEMALE.' 
The  Pelvic  Peritoneum  and  Connectivk  Tissue. 

2M.  The  peritoneum  lining  the  true  pelvis  is  frequently  the  seat 
of  localised  peritonitis.  As  a  result,  it  is  not  uncommon  to  find,  on 
post  mortem  examination,  considerable  alterations  from  the  normal 
relationship  of  the  parts,  and  the  presence  of  bands  of  adhesion. 
Such  adhesions  play  an  important  part  in  the  production  of  various 
pathological  conditions,  notably  of  the  Fallopian  tubes.  The  ovary 
may  become  glued  to  the  fimbriated  extremity,  and,  from  pressure, 
obstruction  of  the  tube  may  be  occasioned  at  some  other  point  in  its 
course.  A  portion  of  tube  is  thus  transformed  into  a  closed  sack,  in 
which  natural  secretions  accumulate,  and  a  cystic  condition  is  de- 
veloped. Adhesions  between  the  uterus  and  neighbouring  parts  may 
lead  to  displacement  and  fixation  of  that  organ. 

Beneath  the  peritoneum  there  is  a  layer  of  loose  cellular  coimective 
tissue.  Between  the  layers  of  the  broad  ligaments,  especially  at  their 
bases  and  where  they  are  reflected  on  to  the  uterus,  and  around  the 
cervix,  notably  behind  it,  this  cellular  tissue  is  present  in  consider- 
able quantity.  This  tissue  is  particularly  rich  in  lymphatic  vessels  and 
glands,  and  is  frequently  the  seat  of  inflammatory  action,  constituting 
the  condition  known  as  parametritis,  or  pelvic  cellulitis.  By  direct 
continuity  the  process  may  spread  under  the  peritoneum  to  the 
abdominal  wall,  or  up  the  line  of  the  ureten  towards  the  kidney. 
Such  deposits  may  suppurate,  and  occasion  pelvic  abscesses,  which 
may  open  into  bowel,  bladder,  or  vagina,  or  through  the  abdominal 
wall,  rarely  into  the  peritoneal  cavity.  It  should  be  noted  that  these 
conditions  of  pelvic  peritonitis  and  cellulitis  seldom  occur  entirely 
independent  of  one  another,  and  it  is  sometimes  impossible  to  tell, 
onpest  mortem  examination,  which  structure  was  primarily  involved. 

■  Bjr  J.  Milne  Chipmin,  M.B.,  M.R.C.S. 
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Pelvic  Hematocele. 

255.  This  afTection  consists  in  elTuslon  of  blood  into  the  pelvis. 
Such  effusion  may  occur  beneath  the  peritoneum  or  into  the  peri- 
toneal cavity.  The  former  condition,  extra-peritoneal  hematocele,  is 
usually  the  result  of  traumatism,  as  at  delivery,  and  the  most  common 
situation  is  beneath  the  vaginal  wall.  The  causes  of  effusion  of  blood 
into  the  peritoneal  cavity  are  more  numerous.  Traumatism  as  in 
sui^cal  operations  may  again  be  a  cause,  or  blood  may  regurgitate 
from  the  uterus  through  the  Fallopian  tubes  during  menstruation. 
Probably  the  most  common  cause  of  this  condition  is  the  early 
rupture  of  an  extra-uterine  pregnancy,  especially  of  one  of  the  tubal 
variety.  Associated  with  such  blood  effusions  there  always  is  a 
certain  amount  of  pelvic  peritonitis,  and  the  new  material  thus  thrown 
out,  along  with  the  adhesions  formed,  lead  to  the  shutting  off  of  the 
effused  blood  from  the  general  peritoneal  cavity.  Sometimes  sucb 
new  material  and  adhesions  are  in  existence  previous  to  the  bleeding, 
which  then  takes  place  into  a  closed-otT  porUon  of  peritoneum.  The 
blood  usually  becomes  completely  absorbed,  but  sometimes  suppura- 
tion followed  by  sinus  formation  takes  place. 

Microscopic  Structure  of  the  Wall  of  the  Normal  Uterl-s. 

256.  In  a  prepared  section  (sec  §  358,  p.  410) — Fig.  116 — of  the 
whole  thickness  of  the  uterine  wall,  the  following  appearances  noay 
be  made  out  with  the  low  power. 

The  peritoneal  lining  is  seen  as  a  thin  layer  covering  the  outer 
surface.  Beneath  this  is  a  small  quantity  of  condensed  fibrous  tissue. 
while  the  main  bulk  of  the  wall  is  composed  of  bundles  of  non-striped 
muscle  runnit^  in  various  directions,  with  a  supporting  framcwink 
of  connective  tissues,  partly  structureless,  partly  fibrous.  In  the  wall 
there  are  numerous  large  vessels  and  spaces,  the  latter  described  by 
Leopold  as  being  lymphatic.  For  a  depth  of  1  to  3  m.m.  from 
the  internal  surface  the  wall  is  seen  to  have  a  different  stnicturc. 
This  thickness  constitutes  the  "mucous  membrane"  of  the  uterus, 
but  no  submucous  structure  is  present,  nor  can  the  two  layets, 
mucous  and  nmscular,  be  sharply  differentiated.     The  mucous  mem- 
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biane  consists  of  connective  tissue  of  the  embryonic  type,  with  bi;ge 
nucleated  round  or  slightly  spindle-shaped  cells.  No  large  vessels  are 
visible,  as  the  mucous  membrane  is  supplied  entirely  by  capillaries. 
By  the  aid  of  a  high  power  there  may  also  be  noticed  here  and  there 
a  few  ordinary  connective  tissue  fibres  and  some  non-striped  muscle 
cells,  especially  in  the  deeper  layer.  The  free  surface  is  covered  by 
a  single  layer  of  ciliated  columnar  epithelium,  which  is  {milonged 
downwards  as  test-tube  glands,  the  deep  ends  of  which  are  lost  sight 
of  among  the  superficial  layers  of  the  muscular  tissue.  The  direction 
of  these  glands  is  very  varied,  and  a  complete  section  of  the  whole 
length  of  one  is  never  obtained.  They  are  occasionally  somewhat 
spiral,  usually  single,  but  sometimes  slightly  branched.  The  epi- 
thelium lining  the  glands  is  similar  to  that  covering  the  free  surface, 
but  is  devoid  of  cilia. 

Note  on  the  Appearances  of  the  Mucous  Membrane  of 

THE  Uterus  during  Menstruation.  • 

257.  The  lining  membrane  of  the  uterus  is  one  of  the  first  stmaores 
to  undergo  post  mortem  decomposition,  and  it  is  extremely  difiScolt  to 
know  to  what  extent  such  decomposition  may  accotmt  for  the  changes 
usually  found  on  examination  of  the  uteri  of  individuals  who  have 
died  during  menstruation. 

Fig.  117  shows  the  appearances  found  in  such  cases.  The  greater 
part  of  the  mucous  membrane,  including  its  superficial  covering  of 
epithelium,  has  disappeared.  In  the  remaining  portion  of  the  mucous 
membrane  the  cells  of  the  matrix  and  of  the  glands  are  swollen  and 
granular,  while  the  superficial  layers  of  the  muscular  cells  are  actively 
proliferating.     No  trace  of  fatty  degeneration  can  be  made  out. 

John  AVilliams  holds  that  during  menstruation  iaxtf  d^cneration  of 
the  mucous  membrane  and  haemorrhage  into  it  occur,  followed  by 
complete  removal,  and  then  regeneration  of  the  mucous  layer  fiom 
the  constituent  elements  of  the  muscular  wall. 

Kundrat  and  Engelmann,  who  worked  together,  describe  a  doubling 
in  thickness  of  the  membrane,  due  to  proliferation  of  all  the  ele- 
ments of  the  matrix,  with  fatty  d^eneration  of,  and  tuemorrhage  into, 
the  most  superficial  layers,  which  alone  are  shed,  regeneration  occur- 
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Moricke  removed  portions  of  the  mucous  membrane  by  the  curette 
during  menstruation,  and  invariably  found  the  surface  epithelitnn 
present,  and  intact 

In  endeavouring  to  reconcile  these  opposing  views,  the  dicum- 
stances  under  which  the  observations  were  made  must  be  taken  into 
account.  The  specimens  in  Williams'  cases  were  removed  from  the 
body  not  less  than  twenty-four  hours  after  death,  as  is  customary  in 
this  country,  and  the  changes  described  by  him  correspond  in  the 
main  with  those  shown  in  Fig.  117,  the  uterus  from  which  the  pre- 
paration was  made  having  been  obtained  under  similar  drcumstances. 
Kundrat  and  Engelmann,  working  in  Germany,  were  able  to  obtain 
specimens  at  a  shorter  interval  after  death,  while  Moricke  got  his 
during  life.  The  whole  subject  is  still  in  a  very  unsettled  condition, 
but  Fig.  1 17  represents  the  appearances  as  usually  found. 

Metritis  and  ENtraMBTRiris. 

256.  Metritis  is  an  affection  of  the  connective  tissue  stroma  of  the 
uterus.  As  has  been  mentioned  (§  256,  p.  406),  this  stroma  is  present 
both  in  the  muscular  and  mucous  layers.  When  acutely  inflamed, 
purulent  infiltration  of  the  uterine  wall  may  occur.  When  the  affection 
is  chronic,  there  is  first  an  increase  in  the  quantity  of  embryonic  ele- 
ments throughout  the  whole  muscular  wall,  especially  in  the  neigh- 
bourhood of  the  blood-vessels,  followed  by  a  development  and 
shrinking  of  connective  tissue  around  the  vessels  and  lymph  spaces, 
leading  to  dilatation  of  the  latter.  De  Sin^ty,  who  describes  the 
condition,  cannot  be  certain  as  to  any  change,  either  quantitative  or 
qualitative,  of  the  muscular  tissue. 

An  exactly  similar  condition,  both  clinically  and  patboli^cally, 
results  from  imperfect  involution  of  the  uterus,  post-paitum. 

A  study  of  the  changes  occurring  as  a  result  of  pathological  pro- 
cesses in  the  endometrium  must  be  carried  out  by  the  examination  of 
portions  removed  by  the  curette  in  the  course  of  treatment.  Sudi 
specimens  should  be  at  once  washed  free  of  blood,  and  hardened  in 
Mtiller's  fluid  (g  55,  p.  44),  or,  when  they  are  small  and  friable,  in 
chromic  acid  (§  59,  p.  46).  The  hardening  may  be  carried  on  quite 
well  in  small  phials,  or  even  in  good-sized  test  tubes.    Sections  may 
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be  cut  in  the  usual  way,  transversely  and  vertically,  and  stained  with 
picra-caimine  (§  77,  p.  55)  or  logwood  (§  78,  p.  59).  Eosine  (§  81, 
p.  69)  is  of  great  service  as  a  stain  of  non-striped  muscle  cells.     The 


Fic.  mS. — Section  of  corelled  porlion  Trom  Ihe  inteiior  of  ■ 
utenis,  from  >  cu«  of  recent  abortion.  Stsined  with  picro-cannine. 
( ■*.  asa) 

a.  Large  cclli  of  the  decidua. 

b.  Portion  of  the  non-striped  muscular  wall, 
c  Blood-dot  in  uterine  vein  or  sinus. 

appearances  found  in  these  cases  are  very  various.  Should  the  portioa 
removed  be  from  a  recent  case  of  abortion  (see  Fig.  118),  the  large 
cells  of  the  decidua,  and  perhaps  remnants  of  chorionic  villi,  may 
be  found ;  but  if  the  abortion  has  occurred  some  time  previous 
to  the  ciu'etting  (in  the  case  figured  (Fig.  119)  four  months  had 
elapsed),  such  elements,  unless  a  distinct  portion  of  placental  tissue 
has  been  retained,  will  be  entirely  absent  There  will  usually  be 
found  considerable  dilatation  of  the  glands,  which,  instead  of  being 
regularly  shaped  tubes,  with  their  walls  almost  in  apposition,  as 
shown  in  Fig.  116,  will  be  seen  as  convoluted  spaces,  with  the 
epithelium  in  a  more  or  less  catarrhal  condition.  The  matrix  will  be 
found  looser  in  texture  than  normally,  with  here  and  there  spaces  and 
extravasations,  the  latter  sometimes  tearing  the  structures  asunder, 
at  other  times  infiltrating  them.  The  individual  cells  will  be  seen 
swollen,  granular,  and  with  their  nuclei  large  and  particularly  well 
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Stained.    Numerous  dilated  capillaries,  some  distended  with  blood, 
will  be  found  on  searching  the  preparation. 


curettiDg.    Logwood  itaining.     (>:5a) 
IL  Matrix  with  nuclei  deeply  stained. 
*.   Commencing  fibrillation  of  cells  erf  roalrii. 
i.  Dilated  glands. 
d.  Space  from  which  gUnd  btu  fallen  out. 

In  more  chronic  cases  of  endometritis,  whether  resulting  from 
abortion  or  otherwise,  various  further  changes  of  the  constituent 
elements  of  the  mucous  membrane  will  be  found.  The  catarrhal 
condition  of  the  glands  often  leads  to  loosening  and  probably  shedding 
of  their  epitheUum,  so  that  sometimes  they  are  represented  in  pre- 
parations merely  by  spaces  in  the  matrix.     To  what  extent,  however. 
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this  appearance  may  result  from  the  processes  of  preparation  it  is 
difficult  to  say.  The  cells  of  the  matrix  become  fibrillated,  and  new 
connective  tissue  develops  apparently  at  the  seat  of  extravasations, 
and  as  a  later  stage  in  the  process  the  whole  matrix  becomes  fibrous 
instead  of  cellular ;  and  as  this  new  tissue  shrinks,  it  either,  if  in  large 
quantity,  encroaches  on  the  gland  spaces,  or,  if  in  small  quantity, 
separates  their  walls,  and  leads  to  loosening  of  the  attachments  of 
the  epithelial  lining  cells.  This  condition  corresponds  with  the 
clinical  stage  occurring  late  in  the  history  of  some  cases  of  endo- 
metritis, where  menstruation  becomes  scanty  or  entirely  ceases. 

Polypi  of  the  cervix  may  be  either  mucous,  fibroid,  or  channelled. 
The  fibroids  are  rare,  and  in  their  structure  correspond  with  similar 
growths  of  the  body  of  the  uteros.  The  mucous  variety  occur  as 
small  papillary  outgrowths,  consisting  of  the  elements  of  the  mucous 
membrane,  with  one  or  more  small  cysts,  resembling  the  Nabothian 
follicles.  Channelled  polypi  are  also  rare,  and  consist  of  hypertrophied 
mucous  membrane,  with  enormously  dilated  and  branching  gland 
spaces,  lined  by  cylindrical  epithelium. 

Cervical  Catarrh  ;  Erosions,  Ectropion,  and  so-called 
Ulceration. 

299.  To  obtain  satisfactory  preparations  of  the  above  conditions  it 
is  absolutely  essential  that  portions  of  the  cervix  should  be  removed 
during  life  and  carefully  prepared,  otherwise  the  epithelial  lining  of 
the  canal  and  of  the  erosions  will  be  lost,  and  a  fallacious  appearance 
of  troe  ulceration  be  produced.  On  examining  sections  of  a  piece  of 
one  of  these  "ulcere"  the  surface  will  be  found  to  resemble  closely 
the  mucous  membrane  of  the  cervix,  to  be  thrown  into  papillary  folds, 
and  to  be  covered  by  a  single  layer  of  cubical  epithelium.  Deeper 
down  may  be  seen  incgularly  shaped  spaces  lined  by  similar  epithe- 
lium, which  appear  to  have  been  formed  from  the  deep  extremities 
of  the  foldings  between  the  papilli.  Should  the  section  be  made 
at  the  point  of  continuity  between  the  erosion  and  the  healthy 
vaginal  aspect,  it  will  be  seen  that  the  change  from  the  one  kind  of 
epithelium  to  the  other  is  a  gradual  one ;  and,  indeed,  Ruge  and 
Veit  believe  that  such  erosions  result  from  a  loss  of  the  superficial 
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squamous  layer  down  to  the  deepest  cells,  a  single  layer  only  being 
left.     It  is   more  probable  that  the  condition  arises  from  a  pn>~ 


1 


leor  the  cervix,   r.  New  glandul^  Tonnalion,  passing  >1  J  boteaih 
ihc  heallhilj' covered  surface,     (x  50,)     Logwood. 

liferation  outwards  of  the  cervical  canal  epithelium,  which  comes 

to  occupy  the  place  of  the  squamous  on  the  vaginal  aspect.    Sodi 
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eroGions  are  usually  associated  wilh  catanh  of  the  cervix  cavity ;  and 
the  microscopic  appearaoces  of  the  cervical  mucous  membrane, 
under  such  circumstances,  closely  resemble  those  just  described  as 
characteristic  of  erosions.  Another  method  in  which  cylindrical  or 
cubical  epithelium  comes  to  cover  the  portion  of  cervix  exposed  to 
the  vagina  is  by  the  healing  of  tears,  occurring  at  delivery,  as  this 
form  of  epithelium  prohferates  more  quickly  than  does  the  squamous. 
Should  such  tears  be  extensive  and  fail  to  heal  by  first  inlention,  the 
lips  of  the  cervix  become  separated  from  each  other,  the  lower  end 
of  the  cervical  canal  gets  rolled  out,  and  the  torn  surfaces  derive 
their  epithelial  covering  from  that  of  the  latter,  and  thus  become 
covered  with  imperfect  cylindrical,  i.e.,  cubical  cells.  In  those  new 
glandular  structures  (erosions)  on  the  vaginal  aspect,  however  origi- 
nating^ there  is,  as  well  as  the  alteration  on  the  surface,  a  proliferation 
of  the  subjacent  connective  tissues,  and  it  is  to  outgrowths  of  this, 
rather  than  to  foldings  from  the  surface,  that  Fischel  attributes  the 
papillary  formation.  When  the  deep  ends  of  the  foldings  become 
shut  off,  retention  cysts  are  produced,  which  may  bulge  under  the 
portions  still  covered  by  squamous  epithelium,  reach  the  surface, 
burst,  and  thus  occasion  an  extension  of  the  altered  condition. 

Neoplasms — New  Growths  of  the  Uterus. 

260.  Polypi  of  the  cervix  uteri  have  already  been  referred  to. 
Fibroid  tumours — myomas — will  be  described  in  the  chapter  on 
tumours.  It  has  to  be  noted  that  tumouis  of  a  sarcomatous  character 
often  closely  resemble  ordinary  fibroids,  except  in  the  fact  that  they 
are  devoid  of  capsules,  and  again  that  portions  of  a  fibroid  may 
degenerate  sarcomatously.  The  sarcomatous  spindle  cells  differ 
from  the  myomatous  in  their  greater  size,  and  in  the  greater  size 
and  more  oval  shape  of  their  nuclei.  Fibroid  tumours  are  also 
frequently  the  seat  of  cystic  di^eneration,  and  such  tumours  are 
of  rapid,  often  inegular,  growth,  and  they  differ  from  ordinary 
fibroids  in  the  fact  that  their  growth  frequently  progresses  after  th6 
menopause,  and  after  removal  of  the  ovaries,  while  the  simple 
myoma  almost  invariably  ceases  growing,  and  often  undergoes  retro- 
gressive changes  and  diminution  in  bulk  under  simitar  circumstances. 
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Polypi  of  the  uterus  may  be  either  simple  or  maUgtunt.  Simple 
polypi  are  fibroid  tumours  which  project  into  the  cavity  of  the  otcius, 
and  have  either  been  originally,  or  have  become,  pedunculated. 
Malignant  polypi  aie  associated  with  more  extensive  malignant 
disease  of  the  uterus,  as  will  be  presently  described 

Malignant  Disease  of  the  Uterus. 

261.  Carcinoma  of  the  cervix. — One-third  of  all  the  cases  of  cancer 
in  women  are  cases  of  uterine  cancer,  and  of  these,  according  to 
Schroeder,  over  98  per  cent  are  affections  of  the  cervix 

All  the  varieties  of  malignant  disease  usually  described  niay  occur 
in  the  cervix,  but  clinically  and  patholc^cally  it  is  only  inip(»tam 
to  differentiate  three  forms : — \st,  the  diffuse  infiltrative,  \>y  iax  tbc 
most  common;  3^,  the  sprouting — epitheliomatous — or  cauliflower 
growth;  and  ^d,  where  the  disease  is  chiefly  confined  to  the  mucous 
membrane  of  the  cavity. 

The  difiiise  infiltrative  form  is  spoken  of  as  carcinoma,  meduOarT, 
or  scirrhous  cancer,  according  to  the  preponderance  of  one  or  otber 
of  its  constituent  elements — fibrous  tissue,  epithelial  cells,  or  de- 
generated softened  epithelium.  In  this  form  the  cervix  is  greatly 
hypertrophied,  and  the  epithelium  on  its  vaginal  aspect,  early  in  the 
progress  of  the  disease,  becomes  fixed  to  the  subjacent  tissues  by  tbc 
formation  of  downward  growths.  The  pelvic  glands  soon  become 
affected,  and,  as  the  disease  progresses,  ulceration  both  of  the 
vaginal  aspect  and  of  the  cavity  occurs,  and  the  vagina  and  neigh- 
bouring organs  become  implicated.  Peritoneal  adhesions  are  pro- 
duced, which  greatly  diminish  the  chance  of  prc^^ress  into  the 
abdominal  cavity,  but  the  walls  of  the  bladder  and  rectum  are 
usually  invaded. 

The  sprouting,  epitheliomatous,  or  cauliflower  form  occurs  as  a 
projecting  mass  from  one  or  other  of  the  lips  of  the  cervix,  soft, 
white,  and  broken  up  on  the  surface,  so  as  to  present  an  appearai>ce 
like  that  of  the  vegetable  after  which  it  is  named.  In  this  form  the 
outwatd  growth  is  Sax  in  excess  of  that  into  the  substance  of  the 
cervix,  but  the  later  history  of  this  class  of  cases  is  quite  similar  to 
that  of  the  diffuse  infiltrated  form. 
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In  the  third  class  of  cases,  where  the  disease  is  chiefly  limited  to  the 
cavity  of  the  cervix,  the  amount  of  hypertrophy  of  the  cervix  is  not 
so  great  as  in  the  other  forms,  and  the  disease  spreads  upwards 
through  the  inner  os  and  into  the  cavity  of  the  body,  which  becomes 
enlarged  and  elongated,  rather  than  outwards  over  the  vaginal  aspect. 
In  this  form  infiltration  of  the  surrounding  glands  and  organs  is  of 
later  occurrence,  but  the  ultimate  history  of  such  cases  is  the  same 
as  that  of  the  other  forms. 

The  microscopic  structure  of  the  diseased  parts  differs  in  no  respect 
from  that  of  ordinary  malignant  growths  and  infiltrations.  As  to  the 
starting-point  of  the  disease,  there  is  great  diversity  of  opinion,  but 
Emmet  believes,  as  a  result  of  clinical  observation,  that  in  a  large 
number  of  cases  the  malignant  process  has  been  initiated  by  exposure 
of  the  cervical  mucous  membrane  and  the  changes  thereby  resulting 
in  it,  which  we  have  already  described  as  following  tear  and  ectropion. 

Carcinoma  of  the  body  of  the  uterus. — This  is  a  rare  affection,  and  is 
chiefly  a  disease  of  late  life.  It  occurs  either  as  a  nodule  formation 
under  the  mucous  membrane,  or  as  a  polypoidal  outgrowth,  originat- 
ing probably  in  the  uterine  glands,  and  bulgii^  outwards  into  the 
uterine  cavity.  The  progress  and  ultimate  history  of  these  cases  is 
similar  to  that  of  the  cervical  cases  already  described. 

Sarcoma. — All  usionhasalready  been  made  to  the  formation  of  sarco 
matous  tumours  in  the  walls  of  the  uterus,  resembling  fibroid  tumours, 
and  to  sarcomatous  degeneration  of  fibroids.  The  disease  also  occurs 
in  the  mucous  membrane,  usually  in  that  of  the  body,  rarely  in  that  of 
the  cervix.  The  mucous  membrane  is  irr^ularly  polypoid,  pulpy, 
and  brain-like ;  the  uterus  is  enlarged,  and  its  cavity  elongated.  The 
embryonic  connective  tissue,  forming  the  stroma  of  the  mucous 
membrane,  is  greatly  increased  in  quantity,  and  is  closely  packed 
with  round  and  occasional  spindle-shaped,  large,  nucleated  cells, 
while  the  epithelial  surface  of  the  uterine  cavity  is  extensively  de- 
stroyed, and  the  diseased  structures  exposed  or  ulcerating. 

Diseases  of  the  Uterink  .\ppevdaces, 

262.  By  the  uterine  appendages  is  meant  the  structures  contained 
between  the  layers  of  the  broad  ligaments,  along  with  the  ovary. 
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which  projects  through  the  posterior  layer.  Of  these  structures  one 
has  been  already  referred  to,  the  cellular  tissue,  as  also  another,  the 
Fallopian  tube,  when  speaking  of  some  of  the  eifects  of  adbesire 
peritonitis.  The  tube  may  become  blocked  up  and  subscqucntlj 
dilated  by  iDflammation  of  its  interior — Salpyngitts.  This  condition 
generally  results  from  the  spreading  inwards  of  gonorrhceal  ioAain- 
mation.  The  secretion  of  the  tubes  becomes  increased  in  quantity, 
especially  during  the  menstrual  periods,  and  may  become  altered 
in  character.  The  fimbriated  end  often  gets  glued  to  the  ovary, 
and  should  obstruction  of  the  lumen  occur  at  any  other  point, 
the  secretion  accumulates  in  the  intermediate  porrion,  and  more 
or  less  dilatation  results.  When  this  dilatation  is  extensive  the  tube 
bulges  downwards  and  separates  the  layers  of  the  broad  ligament, 
sometimes  altering  the  relationship  of  the  various  parts  to  such  an 
e:itent  that  it  is  extremely  difficult  to  recognise  as  the  tubes  the 
large  cysts  at  the  sides  of  the  uterus,  especially  when,  as  the  resntt 
of  time  and  pressure,  all  trace  of  ovary  and  fimbriated  end  is  gmic. 
The  Huid  contained  in  such  dilatations  varies  from  semm  to  pus. 
Sometimes  constriction  occurs  at  more  than  one  place,  giving  rise  to 
two  or  more  cyst  cavities. 

The  tubes  are  sometimes  very  much  thickened,  though  not  dilated. 
such  thickening  being  due  to  inflammatory  processes  either  of  their 
walls,  of  the  peritoneal  covering,  or  of  both.  Elongation  usually 
occurs  along  with  the  growth  of  ovarian  tumours,  or  of  uterine  fibroids 
which  have  opened  out  the  broad  ligaments.  Fcetation  may  take 
place  in  a  tube,  in  which  case  rupture  of  the  sac  occurs  early  in  the 
pregnancy.  Should  the  placenta  be  attached  to  the  portion  of  the 
tube  remote  from  the  point  of  separation  of  the  two  layers  of  the 
broad  ligament,  severe  and  usually  fatal  haemorrhage  results ;  but  in 
the  event  of  the  placental  attachment  being  over  the  porrion  of  tube 
situated  between  the  separating  layers,  the  fcetus,  having  escaped  into 
the  abdominal  cavity,  may  continue  to  live  and  grow;  and  in  the 
event  of  a  post  mortem  examination  being  made  in  such  a  case, 
most  careful  dissection  will  be  required  to  demonstrate  the  true 
state  of  matters. 

Other  cysts  besides  those  of  the  tubes  develop  between  the  layen 
of  the  broad  ligament,  the  Parovarium  or  organ  of  RosenmiiUer  being 


DigiLizedbyGoOglc 


DISEASES  OF  THE  OVARIES.  4'9 

their  usual  startiog-point.  Such  cysts  are  of  much  more  frequent 
occurrence  than  are  the  tubular,  and  they  frequently  attain  great  size, 
coming  to  resemble  ovarian  tumours.  The  distinction  between  them 
and  ovarian  tumours  may  be  made  out  either  by  the  character  of 
their  contained  fluid,  by  findii^  the  ovaty — probably  flattened  and 
atrophied — at  some  part  of  the  wall,  by  the  fact  of  their  being 
monolocular,  oi  by  their  being  covered  by  peritoneum — derived 
from  the  broad  ligament — ovarian  cysts  being  devoid  of  peritoneal 
covering,  as  is  the  ovary  itself. 

The  Ovarie-s. 

268.  On  examinii^  a  section  of  the  ovary,  there  is  noticed  an  outer 
covering  layer,  the  tunica  albuginea,  a  central  vascular  and  fibrous 
layer  with  large  vessels  entering  it  from  the  hilus,  and  between  the 
two  a  stroma  of  fibrous  tissue  with  a  few  muscle  cells,  and  thickly 
scattered  through  this  are  the  Graaflian  follicles  in  all  stages  of  develop- 
ment and  retrogression.  Usually  a  corpus  luteum  will  be  found ;  but 
for  a  description  of  this  in  its  various  and  varying  conditions  reference 
must  be  made  to  physiological  text-books,  or  to  the  writings  of  Leopold. 
The  Graafian  follicles  are  small  cyst-like  cavities  lined  by  epithelium, 
which  is  heaped  up  at  one  part  of  the  circumference  around  one  cell 
of  special  si;;c,  the  ovum.  The  origin  of  the  Graaffian  follicles  is  of 
sufficient  importance,  as  bearing  on  the  patholi^cal  changes  of 
ovarian  tumours,  to  warrant  a  brief  reference  to  the  conflicting 
theories — those  of  Waldyer  and  of  Foulis.  Both  observers  are  agreed 
that  the  ovum  was  originally  an  epithelial  cell  on  the  surface  of  the 
ovaiy,  which  became  imbedded  in  the  stroma  of  the  organ.  Waldyer 
holds  that  the  epithelial  cells  of  the  Graaflian  follicle  were  also  at  one 
time  cells  of  the  surface,  while  Foulis  regards  them  as  being  derived 
from  the  connective  tissue  of  the  ovary  as  a  result  of  the  irritation  set 
up  by  the  presence  of  the  ovum,  as  being  in  fact  granulation  cells 
which  have  become  epithelial  in  character. 

Tubercle  and  cancer  occur  in  the  ovary — usually  secondarily, 
sometimes  primarily.  Cancer,  when  secondary,  affects  both  ovaries. 
When  primary,  one  alone  may  be  affected,  but  the  tumour  rarely 
attains  any  considerable  size.    What  is  spoken  of  as  malignant  ovarian 
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cystic  degeneration  which  occasions  the  growth  of  "  ovarian  tumours." 
Such  cystic  ovaries  are  almost  invariably  found  where  lai^e,  rapidly 
growing,  or  bleeding  uterine  fibroids  are  present ;  in  fact  just  in  the 
cases  which  are  likely  to  be  subjected  to  surgical  interference. 

The  multiple  ovarian  cystic  tumour  will  be  described  in  the  chapter 
on  Tumours ;  here  it  is  only  necessary  to  notice  the  changes  which 
may  occur  in  such  growths.  Sometimes  acute  inflammation  of  the 
interior  of  one  or  more  of  the  cysts  takes  place,  and  the  contents 
may  become  purulent,  thus  occasioning  one  form  of  abscess  of  the 
ovary.  More  frequently  a  degenerative  process  occurs,  which  has 
been  called  malignant  ovarian  tumour,  or  cancer  of  the  ovary,  but 
which  is  belter  described  as  a  sarcomatous  degeneration.  This 
change  consists  in  a  new  growth  within  the  tumour  of  round  cells, 
the  origin  of  which  is  disputed. 

Fig.  Ill  represents  the  appearance  of  such  a  tumour  when  seen 
in  section  under  a  power  of  50  diameters.  The  round  cells  spoken 
of  are  found  scattered  throughout  the  stroma,  but  more  especially  in 
the  neighbourhood  of  the  epithelial  lining  of  the  cysts.  The  cysts 
themselves  are  closely  packed  with  such  cells,  and  only  in  a  few 
of  them  can  any  trace  be  seen  of  the  original  lining  epithelium. 
From  what  elements  these  cells  are  derived  is  uncertain,  whether 
from  degeneration  and  proliferation  of  the  already  existing  epi- 
thelium, or  from  the  connective  tissue.  Foulis,  who  holds  that  the 
lining  cells  of  the  membrana  granulosa,  and  the  lining  cells  of  the 
cysts  in  cystic  degeneration,  are  derived  from  connective  tissue  pro- 
liferation, holds  the  latter  view,  and  hence  regards  the  change  as 
being  sarcomatous.  The  clinical  history  of  these  cases  is  interesting 
patholt^ically,  and  certainly  bears  out  Foulis'  views.  The  new  cell 
growth  is  at  first  confined  to  the  tumour  mass  by  the  outside  limiting 
membrane.  As  long  as  this  b  so,  the  tumour  may  be  treated  as  a 
simple  one,  and  little  fear  need  be  entertained  of  a  return  of  the 
affection  after  the  tumour  has  been  removed.  The  process,  however, 
tends  to  involvement  of  the  outside  wall  of  the  tumour,  and  extension 
through  it,  or  rupture  of  it,  and  escape  of  some  of  the  cyst  contents 
into  the  abdominal  cavity.  When  this  occurs,  portions  of  the  new 
round  cell  growth  become  free  in  the  peritoneum,  or  attach  themselves 
to  its  surfaces,  and  In  either  event  they  continue  to  grow.   On  opening 
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the  abdomen  in  such  a  case  new  growths  will  be  found  studded  over 
the  peritoneal  aspect  of  the  abdominal  viscera,  and  causing  adhesions 
in  the  abdominal  cavity.  There  will  be  some  free  ascitic  fluid,  id 
which  sprouting  masses  of  round  cells  may  be  seen.  Removal  of  the 
tumour  when  such  a  state  of  matters  is  present  will  not  put  an  end 
to  the  process. 

Dermoid  cysts  of  the  ovary  are  tumours  in  which  almost  any  of  the 
structures  of  the  body  may  be  found — skin,  hair,  teeth,  bone,  cartilage, 
&c  They  are  usually  of  moderate  size,  and  are  congenital  in  their 
origin,  resulting  from  developmental  flaws. 

Diseases  of  the  Vagina  and  Vulva. 

261.  The  mucous  membrane  of  the  vagina  is  frequently  the  scat  di 
inflammatory  affections,  and  the  changes  then  undergone  by  it  differ 
in  no  respect  from  those  occurring  in  other  similar  structures. 
Occasionally  small  collections  of  gas  are  found  in  the  submticoos 
connective-tissue  meshes,  the  condition  being  then  called  emphy- 
sematous vaginitis.  In  old  women  a  form  of  vaginitis  occurs  where 
the  walls  thin  and  become  dry  and  parchment-Uke.  Malignant 
disease  of  the  cervix  frequently  spreads  to  the  vagina ;  occasionally 
the  latter  is  the  seat  of  primary  disease.  Cicatricial  contractions, 
especially  of  the  upper  part  of  the  canal,  are  often  found  as  the 
result  of  tears,  which  may  have  occurred  at  deliveries. 

The  vulva  is  the  seat  of  many  of  the  ordinary  skin  affections, 
eczema,  &c,  as  also  of  the  various  manifestations  of  syphilis  in  all  its 
stages.  The  natural  moist  condition  of  the  vulva  greatly  favours  the 
occunence  of  condylomata  or  warts  when  syphilis  or  gonorrhoea  are 
present  In  cases  of  diabetes,  where  there  has  been  pruritus  vulvse. 
or  where  that  condition  has  been  present  from  other  causes,  the 
external  genitals  are  often  found  swollen  and  scratched,  and  some- 
times covered  with  edematous  eruptions,  such  changes  being  purely 
the  result  of  the  scratching,  and  not  being  the  cause  of  the  pruritus, 
which  affection  may  be  present,  even  to  a  most  intense  d^ree,  without 
any  evident  pathological  change  being  noticeable.  Occa^onally 
there  are  found  studded  over  the  ne^hbourhood  of  the  hyroen,  the 
vulva,  and  adjoining  parts,  a  number  of  small  rounded  red  spots  of 
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apparent  ulceration,  with  numerous  cicatrices,  the  remains  of  previously 
affected  parts.  This  condition  has  been  called  lupoid  disease,  but 
its  true  pathology  has  not  been  worked  out.  Certainly  there  is  not 
complete  loss  of  epithelium,  and,  clinically,  we  know  that  while  in 
some  instances  these  spots  are  extremely  sensitive,  in  other,  to  all 


Fig.  123. — Section  of  >  hypertrophic  growth  from  the  neiehboui- 
hood  of  the  hymen  in  ■  case  of  lujiii  viSvx.     (  n  50.)    Li^wooil. 

a.  Thickened  layer  of  epithelium. 

b.  I>roliferating  moss  puiing  inlo  Ihe  corium. 

c.  Da  do.  seen  in  inuuverte  seclion,  both  mirounded 
by  prolifemiing  connective  tissue  cells. 

d.  Vascalar  nodule  (ma^  of  connective  tissue  cells  around  vessels). 
I.  Do.        do.  without  vessels. 

/      Mass  of  disintegrated  tissue  at  the  marern  of  the  lupu*  ulcer. 
i;.g.  Haemorrhages. 

The  blood-vesseb,  lymphatics,  and  diffuse  infiltration  are  all 
well  seen. 

appearances  undistinguishable  cases,  no  special  sensitiveness  exists. 

Clinically,  we  also  know  that  it  is  a  most  intractable  disease  to  treat. 
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as  it  constantly  recurs  even  aftei  complete  destruction  of  all  e 
spots,  and  intractable  it  mil  probably  remain  until  its  pathology  b 
worked  out. 

True  lupus  occurs  in  the  vulvo-anal  region,  and  is  extremely  apt 
to  be  mistaken  for  a  syphilitic  manifestation.  It  affects  both  the 
parts  covered  by  skin  and  those  covered  by  mucous  membrane, 
and  cases  have  been  described  in  which  the  process  was  entirely 
limited  to  the  vagina.  Very  probably  the  so<alled  "corroding"  or 
'■  rodent "  ulcer  of  the  cervix  uteri  is  of  the  nature  of  lupus.  All 
the  ordinary  forms  of  the  disease  have  been  found  in  this  neighbour- 
hood, but  the  most  commonly  occurring  variety  is  that  with  hypo- 
trophies and  ulcerations.  The  hypertrophies  are  of  already  existing 
parts,  as  of  the  labia  majora  or  minora,  or  of  the  hymen,  or  they 
occur  as  outgrowths,  usually  finger  or  club  shaped,  projecting  from 
the  affected  surfaces.  The  disease  seems  to  <;onsist  in  an  infilttatioD 
of  the  connective  tissue,  with  granulation  cells,  which  make  a  feeble 
attempt  to  o^anise  into  librous  tissue,  but  which  usually  become  so 
crowded  tc^ether  as  to  interfere  with  their  own  nutrition,  and  lead 
to  ulceration.  Along  with  this  there  is  proliferation  of  the  epithelial 
covering. 

Fig.  122  represents  a  section  made  across  one  of  the  hypertrophies 
in  such  a  case.  The  portion  was  about  the  size  of  the  last  joint  of  the 
little  finger,  and  was  completely  surrounded  by  a  thick  layer  of  epithe- 
lium, presenting  a  smooth  surface  externally,  but  which  was  on  its  dec]i 
sur&ce  irregular,  whh  here  and  there  branch-shaped  prolongations 
passing  into  the  substance  of  the  mass.  The  central  portion  was  made 
up  of  a  meshworlc  of  connective  tissue  in  all  stages  of  development,  in 
which  there  were  numerous  spaces,  some  distended  with  blood,  others 
containing  granular  material,  probably  coagulated  lymph,  while  othen, 
especially  near  the  surface,  more  resembled  gland  ducts,  and  were 
lined  by  regular  epithelium.  Immediately  under  the  epithelial  invest- 
ing layer,  especially  where  the  prolongations  passed  inwards,  there 
were  numerous  deeply  stained  round  bodies,  which  under  a  hi^-h 
power  were  seen  to  be  nuclei.  These  were  grouped  around  the 
openings  above  mentioned,  and  were  also  sparingly  scattered  through 
the  connective  tissue.  The  cell^,  of  which  these  were  the  nuclei, 
were  very  delicately  stained,  and  some  of  them  were  of  considenble 
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siic,  and  contained  more  than  one  nucleus,  and  it  was  apparently 
from  these  celb  that  the  connective  tissue  was  developed.  These 
cells  were  very  similar  to  those  met  with  as  endothelial  plates  in 
gummata,  tubercle  follicles,  &c.  Sections  made  from  other  paits  of 
the  same  case  showed  a  similar  condition  in  evidently  a  further  stage 
of  its  history,  the  cells  being  present  in  greater  numbers,  and  in  one 
of  the  specimens  being  so  crowded  together  as  to  have  led  to  breaking 
down  and  ulceration.  A  section  made  from  a  hard  wart-like  structure 
over  the  mons  veneris  had  all  the  characteristics  of  an  ordinary  wart 
or  papilloma,  with.  Id  addition,  a  few  cells  similar  to  those  existing  in 
the  other  specimens,  sparingly  scattered  through  the  connective  tissue. 
Ulien  Fig.  122  and  the  foregoing  description  are  compared  with 
the  plate  of  lupus  of  the  skin,  and  the  accompanying  description  of 
the  aflection  given  in  vol.  ii.  of  Ziegler's  "  Text-Book  of  Pathological 
Anatomy,"  there  will  be  little  difficulty  in  identifying  the  two  affections 
as  being  one  and  the  same  thing. 

Malignant  disease  of  the  epitheliomatous  type  may  occur  in  any 
part  of  the  vulva,  but  is  especially  apt  to  affect  the  clitoris.  The 
glands  of  Duvemay,  situated  laterally  beneath  the  lower  end  of  the 
vagina,  are  frequently  the  seat  of  acute  inflammation  and  suppuration, 
when  they  bulge  into  the  labia ;  and  if  they  burst,  sinuses  are  lefl. 
The  canal  of  N'uck — a  developmental  prolongation  of  the  iterl- 
toneum  around  the  round  ligament  into  the  labium  niajns — may  very 
rarely  remain  as  a  closed  sac,  and  give  rise  to  a  retention  c}st  in  that 
locality. 

N'OTE.— The  study  of  lopognlphical  changes  mulling  from  iliscaHr  of  ihe  pelvic 
conlenis  in  women  is  best  cooducteil  by  freezing  ihe  whole  pelvis  with  the  organs 
iH  iitu,  and  sawing  sections.  Vat  a  description  of  (be  bcsl  mclhoil  of  doing  ibi). 
reference  may  be  made  lo  the  mon<^jiiph  on  "  The  ReUlions  of  the  Abdominal 
and  Pelric  Organs  in  the  Female,"  by  Professor  A.  Russell  Sim|>son  attd  l>r.  D. 
Beny  I  fact. 
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CHAPTER    XIII. 
TUMOURS. 

265.  It  is  here  unnecessary  to  enter  into  definitiona  and  c 
tions  of  tumours,  but  it  should  always  be  bome  in  mind  that  do  new  oc 
peculiar  structural  elements  aie  imported  into,  or  are  developed  in  the 
body,  with  which  to  build  up  one  of  these  tumours.  The  tissues  of 
which  each  tumour  is  composed  have  their  homolc^ues  in  some  pan 
of  the  body,  at  some  stage  of  the  developmental  period.  Hence  it 
would  often  be  an  extremely  difficult  matter  to  deteimine  by  a  aioo- 
scopical  examination  simply,  whether  a  tissue  was  taken  &om  a 
tumour  or  not.  For  instance,  one  often  heaxs  of  "cancer  ccUs.' 
Now  it  is  an  absolute  impossibility  to  say  with  certainty  that  the 
epithelial  cells  found  in  "cancer  juice"  are  "cancer  cells."  The 
observer  is  assisted  by  the  microscopic  examination,  and  the  evidence 
so  gained,  along  with  that  derived  from  other  sources,  may  enable  him 
to  arrive  at  a  definite  conclusion ;  but  the  scHcalted  cancer  cells  are 
merely  forms  of  epithelial  cells  after  alL 

In  the  same  way  it  is  often  impossible  lo  disringuish  granulatioD 
tissue  from  round  celled  or  mixed  sarcomas ;  for  both  are  made  tip 
of  connective  tissue  cells  in  an  early  stage  of  development,  and  <tf 
embryonic  blood-vessels,  and  so  on. 

It  behoves  the  student,  therefore,  to  take  great  care  that  he  is  not 
led  away  to  search  for  distinctive  or  characteristic  tumour  elements. 
His  great  aim  should  be  to  determine  the  position,  proportion,  stage 
of  development,  and  arrangement  of  the  various  tissue  elements, 
which  together  will  give  him  far  more  certain  indications  as  to  the 
nature  of  the  growth  than  he  can  derive  from  any  amount  of  studj- 
of  the  mere  form  of  the  individual  elements. 

Tumours  may,  for  the  sake  of  convenience,  be  considered  in  three 
large  groups,  which  may  be  taken  in  the  following  order : — 
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I.  Simple  or  histioid  tumours,  composed  of  tissues  which  deviate 
but  slightly,  if  at  all,  from  the  tissues  of  which  a  healthy  body  is 
built  up.  These  tumours  are  mesoblastic  in  tkeir  origin,  and 
consequently  are  mainly  composed  of  some  form  of  connective 
tissue. 

II.  Sarcomatous  tumours,  composed  of  tissues  more  or  less  em- 
bryonic in  type,  in  which  there  may  be  some  attempt  at  higher 
development — which  attempt,  however,  is  always  abortive.  These 
are  also  mesoblastic,  and  are  therefore  composed  of  young  con- 
nective tissues. 

III.  Cancerous  tumours,  in  which  some  or  all  of  the  tissue  elements 
may  be  present  "  in  excessive  or  erratic  forms."  There  is  a  loss  of 
balance  between  the  tissues,  which  may  be  derived  from  mesoblast 
and  hypoblast  or  epiblast. 

Simple  or  Histioid  Tumours. 

266.  Before  the  description  of  the  individual  tumours  of  this  group 
is  commenced,  it  may  assist  the  student  very  materially  if  a  few 
general  characters  of  the  group  be  given. 

All  simple  tumours  grow  comparatively  slowly.  They  are  single 
or  simple,  rounded  or  lobulated,  and  usually  are  surrounded  by  a 
fibrous  capsule.  They  are  non-malignant,  and  give  rise  to  no  incon- 
venience or  injury,  except  by  their  we^ht  and  mechanical  pressure. 
The  capsule  by  which  they  are  surrounded  is,  like  the  pseudocyst  of 
the  hydatid  cyst,  formed  by  a  chronic  local  inflammation  and  con- 
nective tissue  formation,  set  up  by  the  presence  of  the  tumour  itself. 
They. are  liable  to  certain  degenerative  processes,  of  which  fatty 
degeneration  and  calcification,  ulceration,  colloid  or  mucoid  degene- 
ration— colloid  of  the  cells,  mucoid  of  the  fibrous  or  connective  tissue 
— are  the  most  important  Haemorrhages  are  also  frequently  met 
with  in  the  softer  forms,  and  inflammatoiy  changes  may  be  set  up 
by  mechanical  injury  or  by  the  action  of  irritant  substances.  On 
making  a  section  into  a  lobulated  tumour  of  this  class,  fibrous  bands, 
along  which  the  larger  bloodvessels  run,  are  seen  passing  in  from 
the  capsule,  between  the  individual  lobules. 
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267.  This  tumour  is  non-malignant,  though  it  is  composed  o(  a 
tissue  which  is  in  many  respects  embryonic,  as  it  is  found  only  in 
the  vitreous  humour  in  the  adult.  It  is  met  with  in  fcetal  life  as 
the  subcutaneous  tissue,  from  which  tatty  tissue  is  later  developed 
Wharton's  jelly  is  similar  in  structure,  as  is  also  young  fibrous  tissoe. 
Myxomatous  degeneration  of  the  villi  of  the  chorion  is  s[>oken  of  as  a 
form  of  multiple  myxoma.  In  this  case  there  are  rounded  or  pear- 
shaped  masses  of  myxomatous  tissue,  held  together  by  portions  ot  the 
healthy  villi.  Myxomas  are  also  found  as  nasal  polypi  id  the  submucous 
tissue,  in  subcutaneous  tissue  (case  described  from  subcutaneous  tissue 
of  the  breast),  in  the  intermuscular  septa,  in  the  connective  tissue, 
between  the  bundles  of  nerves,  in  periosteum,  and  in  subserous  fXL 
In  rare  cases  they  are  met  with  growing  on  the  umbilical  cord. 

These  tumours  do  not  often  reach  any  very  great  size  ;  but  occa- 
sionally they  may  be  very  large.  They  are  lobulated,  and  are  sur- 
rounded by  a  delicate  capsule,  from  which  trabecular  run  into  tbc 
tumour  mass.  The  tissue  between  the  trabecule  is  clear  and  gelati- 
nous, and  is  often  compared  to  a  mass  of  boiled  tapioca.  Runnii^ 
along  the  trabeculie,  and  into  the  gelatinous  substance,  are  small 
blood-vessels,  seen  as  thin  red  lines.  Usually  these  have  gtva 
way,  as  the  mucous  tissue  does  not  afford  them  an  efGcicat  suppon, 
and  small  haemorrhages,  red,  brown,  or  yellow,  according  to  their  age, 
may  be  seen  in  the  clear  mass.  If  a  fresh  section  be  made,  the 
gelatinous  material  projects  beyond  the  firmer  trabecuhe.  Take  a 
scraping  from  this  surface,  and  note  that  it  is  a  somewhat  \-iscid  fiuid. 
which,  if  examined  under  the  high  power,  is  found  to  contain  a 
number  of  coloured  blood  corpuscles,  and  some  nucleated  cells,  with 
one  or  two  nuclei  and  several  branching  process.  Unless  these  are 
stained,  it  is  very  difficult  to  distinguish  them.  Immerse  a  small 
piece  of  the  tumour  in  acetic  acid  or  alcohol,  and  it  immediately 
becomes  opaque  from  the  jirecipitation,  by  the  reagent,  of  the  mucin 
which  lies  between  the  branching  cells. 

Harden  a  piece  of  the  tumour  in  Muller's  fluid  and  spirit  (§  56, 
p.  45),  cut  sections  {%  70,  p.  50),  stain  with  picro-carmine  (§  77,  p 
55),  and  mount  in  Farrant's  solution  (§  106,  p.  77). 
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Examine  under  the  low  power  ( x  50),  and  note  that  in  the  sub- 
cutaneous tissue  are  trabecule,  which  in  this  instance  are  composed 
of  very  cellular  material,  but  which  in  most  cases  are  more  fibrous. 
Along  these  bands  may  be  seen  running  small  blood-vessels.  In  the 
spaces  between  these  bands  is  the  true  myxomatous  tissue.  It  is 
made  up  of  a  nunibeT  of  branching  cells,  each  having  one  or  more 
deeply  stained  nuclei,  around  which  is  a  large  quantity  of  pro- 
toplasm ;  between  the  individual  celts  aie  spaces  which,  in  the  fresh 
condition,  are  occupied  by  mucin.  The  mucin,  in  the  fresh  condi- 
tion, may  be  precipitated  by  alcohol  or  acetic  acid.  At  certain 
points  there  are  masses  of  small  green  bodies,  which  will  allerwards 
be  recognised  as  blood  corpuscles  (small  haemorrhages). 

Under  the  high  power  ( x  300)  observe  the  fibro-cellular  tiabecuUe, 
which,  at  their  margins,  gradually  merge  into  the  myxomatous 
structure.     Examine  the  branching  cells  more  closely,  and  note  the 


Fig.  113.— Drawing  of  myiMM  of  breasl.     Section  itaiiicd  with 

picrQ-cannine.     (  <  150.) 

a.  Thick  fibioQs  band  bounding  spac«  on  one  side. 

b.  Thinner  6broU!>  tiabecula  bounding  s»ce  on  other  side. 

c.  Branching  nucleated  myiomalous  cells,  with  spaces  (filled  with 

mucin  I  between  them. 

d.  Sarcomatous  looking  VK&<it  near  the  thick  fibrous  band. 

granulararity  of  the  protoplasm,  the  number  and  ramification  of  the 
processes,  and  the  intercellular  spaces,  in  which  now  may  be  observed 
a  number  of  small  round  cells.     Examine   the  blood  corpuscles, 
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which  have  escaped  from  the  blood-vessels  and  are  in  vaiious  stsgcs 
of  disintegration.  In  the  breast,  the  myxomatous  tissue  may  spread 
between  the  acini  of  the  gland,  whilst  in  some  specimens  it  is  foond 
to  encroach  on  the  acini,  growing  into  them  and  dbtending  them, 
as  does  granulation  tissue  in  certain  cases,  when  it  fonns  the  so- 
called  cystic  sarcoma. 

Forms  of  myxoma  :^{i.)  Pure  myxoma  :  (a.)  Hyaline  form,  com- 
posed of  an  exceedingly  translucent  substance,  with  few  rcund 
cells  between  the  branching  cells;  (b.)  Medullary  form,  whidi 
is  more  opaque  from  the  presence  of  a  greater  number  of  the  snull 
round  cells. 

(s.)  Myxoma  containing  a  quantity  of  elastic  tissue. 

(3.)  Lipomatous  myxoma,  in  which  some  of  the  branching  cells  ai7 
distended  with  droplets  of  oil. 

{4.)  Cystic  myxoma,  from  softening  of  cert^  portions  of  the 
tumour. 

D^eneratiem. 

(i.)  Hemorrhagic — (see  above), 

(2.)  Mucous  and  colloid  degeneration  of  the  cells. 

(3.)  Inflammation  which  may  become  gangrenous  and  ulcerative, 
especially  where  the  tumour  is  polypoid,  and  therefore  on  a  free 
surface  and  exposed  to  mechanical  injury. 

Glioma. 

268.  Two  forms  of  glioma  are  usually  described,  but  as  one  of 
them  appears  to  be  simply  a  form  of  small  round-celled  sarcoma,  its 
consideration  may  be  deferred.  The  true  glioma,  as  met  with  in 
the  brain  and  spinal  cord,  is  seen  as  a  gelatinous  looking  mass, 
evidently  of  slow  growth,  which  gradually  replaces  the  nerve  tissue, 
into  which  it  merges  at  its  margins.  It  has  a  grey,  translucent,  or  a 
greyish  or  dark  red  section,  according  to  its  vascularity.  It  nuty  be 
distinguished  from  the  small  round-celled  sarcomas,  which  freqaemly 
occur  in  these  positions,  by  the  fact  that  even  in  the  form  where 
haemorrhages  occur  (the  dark  vascular  form)  the  substance  is  com- 
paratively firm.  They  are  non-malignant,  and  occur  more  freqoeatly 
in  the  brain  than  in  the  spinal  cord,  and  in  children  than  in  aduhs. 
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Harden  in  Miiller's  fluid  and  spirit  (g  56,  p.  45),  cut  sections  {5  70, 
p.  50),  stain  in  caimine  (g  79,  p.  60),  half  clear  up(§  147,  p.  388),  and 
mount  in  dammar  varnish.  This  method  of  half  clearing  up,  as  in 
the  cord,  brings  out  the  processes  of  the  Deiter's  or  neuroglia  cells 
very  distinctly. 

Examine  under  a  low  power  (  x  50),  and  note  that  the  tumour  is 
composed  of  a  mass  of  neuroglia  cells,  the  nuclei  of  which  are  very 
distinctly  seen.     Between  them  is  a  tissue  the  structure  of  which  can- 


Fir;.   1*4. — (llioma  lalen  ftoro  ihe  brain.      Secfioo  <.laint<l  wiih 
cannme,  and  ha!/  clearrd  up.      |  '  600.) 
a.  C»r.i!bry  blwrf-Tc-tU. 
k.  Niiuei.  with  inlrinuci<:ar  p1c«u  veil  yixn. 

i.    Nenir>i;'>»  ccilt,  at  Ijriieri  cfllv  "Hh  nuclei  (in  which  Ihe  aex- 
woik  IS  well  leen)  iivi  I'jn;;  branching  ptoceticv 

Dot  be  detCTmined  under  this  power.     Running  through  the  maw  are 
smalJ  tiiood  vessels,  around  which  the  deeply  stained  nuclei  are  grooped. 
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Under  the  high  power  (  x  300)  examine  a  few  of  the  cells  teased 
out  after  staining  with  picro-carmine.  They  are  found  to  be  composed 
of  granular  looking  protoplasm,  imbedded  in  which  are  one  or  two 
rounded  or  ovoid  nuclei  From  the  main  body  of  the  cell  branduog 
processes  run  out,  which  are  very  like  those  met  with  in  the  myxoma. 
Examine  the  hardened  and  half  cleared  up  section.  Observe  tbc 
capillary  blood-vessel  with  its  endothelial  plates,  and  the  branchii^ 
cells  with  their  large  nuclei,  and  their  long,  delicate,  and  anastomosing 
process.  If  a  section  be  stained  and  mounted  by  any  of  the  ordinary 
methods,  the  nuclei  can  be  seen  quite  readily,  but  the  tissue  be- 
tween appears  to  be  composed  of  a  felted  mass  of  fibrils  seen  in 
longitudinal  sections,  or  as  a  granular  mass,  where  the  transverse 
sections  of  the  fibrils  are  numerous.  As  already  seen  in  the  epileptic 
medulla,  this  gliomatous  tissue  may  be  greatly  increased  in  that  cor.- 
ditioD,  and  a  similar  tissue  is  found  in  large  quantities  in  the  dense 
walls  of  old  cysts  in  the  brain.  It  is  a  connective  tissue  tumour, 
composed  of  the  connective  tissue  found  in  the  nerve  centres — neo- 
rc^lia.  The  vessels  in  this  growth  are  frequently  dilated  at  various 
points,  or  the  dilatation  may  be  general. — (Ziegler.) 

D^eneratums. — Hemorrhagic  (as  in  myxoma),  fatty,  caseous,  oc 
simple  softening  may  occur. 

Lipoma,  or  Fatty  Tumour. 

269.  Fatty  tumours  usually  grow  in  connection  with  pre-existing 
fat,  and  are  therefore  most  commonly  met  with  in  the  subcutaneoos 
tissue,  especially  in  such  parts  as  are  subjected  to  pressure,  as  00 
the  shoulders  or  buttocks.  They  are  also  found  in  the  subcutaneous 
tissue  of  the  abdomen,  in  the  breast,  and  as  the  aborescent  liponus  c/ 
the  synovial  fringes  of  joints.  They  are  sometimes  found,  however, 
in  tissues  which  do  not  normally  contain  fat,  as  in  the  dura  mater,  atwi 
in  the  submucous  tissue  of  the  intestine,  and  cases  are  rec<»ded  at 
fatty  tumour  of  the  liver  and  heart,  and  of  its  occurrence  betweoi 
muscles  and  in  bone.  The  lipoma  is  of  slow  growth,  and  may  be 
solitary  or  multiple.  It  is  usually  a  rounded  and  lobulated  or  flattened 
mass,  from  the  size  of  a  hazel  nut,  or  smaller,  up  to  a  growth  of  many 
pounds  weight,  surrounded  by  a  well-formed  fibrous  capsule,  from 
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Under  the  low  power  ( x  50)  note  that  the  tissue  very  closdj  re- 
sembles ordinary  adipose  tissue,  but  that  at  certain  points  there  are, 
in  addition  to  the  connective  tissue  cells  distended  with  fat,  numcnus 
embryonic  cells,  in  which  the  process  of  fatty  infiltration  is  as  yet  il^ 
complete.  These  embryonic  cells  occur  in  isolated  groups  as  small, 
deeply  stained  cells  in  which  there  is  frequently  not  a  single  droplet 
of  fat.  Note  the  extreme  vascularity  of  the  tissue,  and  also  that  the 
fat  cells  are  rather  larger  than  in  the  normal  adipose  tissue. 

Under  the  high  power  (  x  300)  the  swollen  or  infiltrated  cormectne 
tissiie  cell  is  seen  with  its  nucleus  pushed  into  an  angle,  the  {Mt)toplaan 
of  the  cell  forming  a  thin  film  or  coat  around  the  globule  of  iaX.  The 
fat  cells  in  some  cases  contain  fat  crystals,  and  in  many  instances  the; 
are  so  closely  packed  together  that  they  assume  a  polygonal  fens. 
Under  this  power  a  number  of  the  uninfiltrated  cells  are  seen  to  be 
myxomatous  in  type. 

Varieties  of  lipoma — (i.)  Pure  lipoma — the  form  described. 

(z.)  Myxomatous  lipoma,  in  which  the  myxomatous  cells  are 
numerous, 

(3.)  Fibrous  lipoma,  in  which  the  fibrous  trabeculae  are  very  la^ 
and  very  numerous. 

(4.)  One  case  of  osseous  lipoma  is  described  by  Comil  and  Rasviei, 
in  which  were  osseous  trabeculse. 

(5.)  Erectile  lipomas — very  vascular  fatty  tumours,  principally  met 
with  as  polypoid  growths  on  serous  and  mucous  surfaces. 

Degenerative  changes  in  lipoma. — (i.)  Molecular  s<rftening  nttf 
occur  when  the  tumour  becomes  opaque  and  putty-like.  (3,)  Cal- 
careous degeneration.  (3.)  Inflammation  and  ulceration,  wboe 
young  conneaive  tissue  cells  are  formed  more  rapidly  than  they  axe 
infiltrated. 

Fibroma. 

270.  Of  the  two  forms  of  fibroma — fasciculated  and  lamHIar — the 
fasciculated  is  perhaps  .the  more  characteristic  It  occurs  moa  fre- 
quently as  a  firm,  dry,  glistening,  white  or  brownish,  not  very  vascnls 
tumour.  It  may  be  rounded  or  lohulated,  has  a  capsule,  and  oc 
section  presents  a  peculiar  appearance,  often  compared  to  \ 
silk.     In  other  cases  the  tumour  is  not  so  firm,  is  somewhat  1 
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pink,  and  is  more  gelatinous  looking,  When  a  cut  surface  of  the 
dtier  form  is  scraped,  very  little  fluid  is  removed  by  the  koife,  but 
small  (ragments  of  the  tumour  are  detached,  which  may  be  examined 
fresh,  and  are  then  seen  to  be  composed  of  small  bundles  of  con- 
nective tissue.  Treat  one  of  these  fragments  with  acetic  acid,  and 
watch  it  under  the  high  power  of  the  microscc^;  the  connective 
tissue  bundles  are  seen  to  swell  up,  become  gelatinous  or  homo- 
geneous, and  enable  one  to  see  the  connective  tissue  cells  as  branching 
nucleated  masses  of  protoplasm. 


Fig.  ii6.— Drawing  of  ■  hani  Sbroma.    Stained  in  logwood,  and 
moiiQlcd  in  Canada  balsam,    (k  50.) 
//.   Banda  of  well  developed  fibrons  tUsue,  in  which  are  Few  nacleL 
n.r.  Intervals  bclween  the  fibrous  bands,  in  which  the  lisiue  is  more 

cellular,  the  strands  of  fonned  tissue  rumiing  obliquelf, 

with  well-maikcd  nuclei  between  them. 

Make  a  more  careful  naked  eye  examination  before  putting  the 
tumour  to  harden,  and  notice  the  lobular  arrangement,  that  each 
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lobule  is  composed  of  a  number  of  concentric  kyers  of  fibrous  time, 
that  the  lobules-  are  softer  towards  their  centre,  at  which  point  iaej 
seem  to  grow,  and  that  between  the  lobules  is  a  quantity  of  loose 
connective  tissue,  in  which  run  numerous  blood-vessels. 

Harden  a  piece  of  the  tumour  in  MiiUer's  fluid  (§  55,  p.  44), « 
in  methylated  spirit  (§  54,  p.  44),  cut  sections  {%  70,  p.  50),  stain 
in  picroK^rmine  (§  77,  p.  55),  or  l(^wood  (g  7S,  p.  59),  and  mouotiD 
Farrant's  solution  (§  106,  p.  77),  or  Canada  balsam  (§  108,  p.  78). 

Examine  under  a  low  power  ( x  50),  and  note  that  the  tissue  b 
throughout  stained  a  beautiful  pink  (a  reaction  very  charactcHstk  d 
fibrous  tissue).  The  fibrous  tissue  has  different  anangemcnts  in 
different  parts  of  the  tumour,  but  it  is  in  great  part  disposed  a 


Fic.   127. — GnnuUlion  cellt,  becoming  developed  iota  Gbra» 
tUsue.    (  X  500,  after  Zi^Ier.) 

a.  While  blood  corpuscles,  with  a  ungle  nuclens. 
d'.  Wilh  several  nuclei. 

b.  Formative  cells  of  various  shapes. 

t.     Foironlive  or  connective  tissue  cells,  with  two  nnclcL 
c'.  Connective  ti^ue  cells,  with  numerous  nuclei  (giant  cells). 
d.     Formative  celts,  with  developing  fibrillar  periplast. 
t.     Developed  connective  or  fibrous  tissue. 

bundles,  which  run  in  various  directions,  or  in  concentrically  ananged 
bundles,  or  the  fibres  have  a  peculiar  feather-like  or  laddcflb 
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airangemenL  In  the  last-named  form  there  are  bands  of  dense  pink 
fibrous  tissue,  which  may  be  said  to  run  longitudinally;  whilst  running 
off  at  various  acute  angles  are  more  delicate  bands  of  pink  tissue. 
In  the  dense  longitudinal  bands  there  are  few  cells ;  but  between  the 
transverse  bands  numerous  nuclei  of  cells  may  readily  be  observed 
under  this  power.  Whatever  be  the  arrangement  of  the  fibres,  the 
cells — small,  round,  elongated,  or  branching — are  always  roost  nume- 
rous in  the  more  open  tissue.  There  are  never  any  yellow  elastic 
fibres  present.  Observe  that  the  blood-vessels  are  not  very  numerous, 
but  that  they^are^all  fully  developed.  In  a  molluscum  fibrosum, 
where  there  is  a  kind  of  oedema  of  the  fibrous  tissue  and  distention 
with  Quid  of  the  spaces  between  the  fibres,  the  arrangement  of  both 
fibres  and  cells  can  be  very  easily  discerned. 

Examine  under  a  high  power  ( x  300)  for  the  pink  fibrous  bundles, 
between  which  are  branched  cells,  the  processes  of  which  clasp  the 
bundles  of  fibrils.  Observe  how  scanty  are  the  cells  in  the  denser 
pink  fibrous  bands,  and  how  numerous  they  are  in  the  soft  growing 
parts  of  the  tumour.  Examine  the  cells ;  some  are  merely  round 
embryonic  cells,  nearly  all  nucleus ;  others  are  surrounded  by  a 
quantity  of  protoplasm;  others  are  elongated,  and  the  formed 
material  around  them  is  becoming  fibrillated;  others  again  have 
several  nuclei ;  and  some  have  well  developed  branching  processes. 
In  fact  a  young  or  growing  fibroma  is  composed  of  the  purest  form 
of  fibrous  tissue,  and  is  one  (^  the  best  structures  in  which  to  study 
its  development.  The  cells  under  examination,  as  was  seen  under 
the  low  power,  are  always  roost  numerous  in  those  parts  of  the  tumour 
where  the  fibrous  tissue  is  most  opeiL  Consequently  they  are  found 
in  greatest  profusion  between  the  transverse  bars  of  the  ladder. 

Fibrous  tumours  are  of  comparatively  slow  growth ;  they  are  non- 
maUgnant,  and,  as  a  rule,  grow  where  fibrous  tissue  already  exists. 
Their  most  frequent  positions  are  the  subcutaneous  and  submucous 
tissues;  in  the  upper  and  posterior  part  of  the  pharynx  (then  probably 
growing  from  the  periosteum  of  the  basilar  process) ;  in  fascite,  and 
in  the  interfascicular  tissue  of  nerves ;  in  the  ovary ;  in  the  uterus;  as 
small,  firm,  rounded  masses,  about  the  siie  of  a  pin's  head,  or  larger, 
in  the  centre  of  a  pyramid  of  the  kidney ;  as  keloid  growths  in  scars ; 
and  as  the  so-called  loose  cartilages  of  the  knee  joint. 
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Examine  under  a  low  power  (  x  50}.  The  structure  is  essentially 
that  of  corneal  tissue,  or  the  inner  lining  of  vessels.  It  consists  of 
a  series  of  laminae  of  Gbrillated  tissue,  between  which  are  flattened 
cells.  Under  a  high  power  ( x  300)  these  flat  cells  are  perceived 
to  be  only  flattened,  branching  connective  tissue  cells,  seen  in  profile. 
That  these  cells  may  be  observed,  a  small  fragment  must  be  treated 
with  acetic  acid,  and  then  carefully  teased  out,  and  stained  with 
carmine  (§  79,  p.  60). 

Chondroma. 

872.  Cartilaginous  tumours  are  usually  met  with  as  multiple 
growths,  either  rounded  or  lobulated,  surrounded  by  a  fibrous 
capsule,  with  fibrous  bands  separating  the  lobules  from  one  another. 
They  usually  grow  from  the  periosteum  of  bones  (especiaUy  from  the 
ends  of  the  metacarpal  bones,  on  the  phalanges  of  the  fingers  and 
toes) ;  in  the  bones  themselves ;  in  the  parotid  and  other  salivary 
glands;  in  the  testicle,  skin,  lung,  or  mamma.  They  are  usually 
firm  and  clastic,  though  in  some  cases,  owing  to  mucoid  degenera- 
tion, they  are  soft,  and  even  gelatinous.  On  section  the  tumours 
cut  with  the  peculiar  creak  of  cartilage,  but  if  there  is  calcification, 
there  is  also  a  gritty  feeling.  Running  across  the  section  are  white 
glistening  fibrous  bands,  whilst  between  these  the  cartilage  has  a 
translucent,  pearly  appearance,  with  a  bluish  or  pink  tinge. 

Take  a  piece  of  tissue  from  a  chondroma  of  the  parotid  gland,  in 
which  there  is  considerable  calcification  towards  the  centre  of  the 
lobules;  harden  in  methylated  spirit  (§  54,  p.  44),  stain  in  plcro- 
carmine  (§  77,  p.  55),  and  mount  in  Farrant's  solution  (§  106,  p.  77). 

Examine  under  the  low  power  ( •*■  50).  The  capsule  is  seen  as  a 
pink  fibrous  band,  at  one  margin  of  the  section.  From  this  capsule 
a  series  of  fibrous  trabecular,  in  which  run  small  vessels,  extend 
between  the  masses  of  cartilage.  Even  under  this  power  the  character 
of  the  cartilage  cells  may  be  distinguished.  Some  appear  to  be  rapidly 
developing  hyaline  cartilage  cells,  with  well-formed  cartilage  capsules ; 
from  others  the  capsules  have  disappeared,  and  they  are  seen  as 
branching  cells  sending  their  processes  in  all  directions  into  the 
matrix,  which  here  appears  to  be  softer  and  mucoid,  and  to  take  on 
a  very  delicate  stain.     Near  the  centre  of  each  lobule  where  calciflca- 
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lobule  is  composed  of  a  number  of  concentric  layers  of  fibrous  tiuue, 
that  the  lobules  are  softer  towards  their  centre,  at  which  point  die; 
seem  to  grow,  and  that  between  the  lobules  is  a  quantity  of  looser 
connective  tissue,  in  which  run  numerous  blood-vessels. 

Harden  a  piece  of  the  tumour  in  Miiller's  fluid  (§  5Si  p-  44X0' 
in  methylated  spirit  (§  54,  p.  44),  cut  sections  (S  70,  p.  50),  stain 
in  picro-carmine  (§  77,  p.  55),  or  It^wood  (g  78,  p.  59),  and  mountin 
Farrant's  solution  (g  106,  p.  77),  or  Canada  balsam  (g  108,  p.  78). 

Examine  under  a  low  power  (  x  50),  and  note  that  the  tissue  ii 
throughout  stained  a  beautiful  pink  (a  reaction  very  characteristic  of 
fibrous  tissue).  The  fibrous  tissue  has  different  arrangements  in 
different  parts  of  the  tumour,  but  it  is  in  great  part  disposed  in 


Fig.   137. — Gnnulation   cells,  becoming  derelopeil  into  fitaoo* 
litsue.     ( N  500,  ofler  Zi^ler.) 

a.  White  blood  corpuscles,  wilh  a  single  naclcos. 
o'.  With  Mveral  nuclei. 

b.  Fonnalive  cells  of  various  shapes. 

r.     Formaiive  or  connective  tissue  cells,  with  two  nuclei. 

<■'.  Connective  liisue  cells,  with  numerous  nuclei  (eiant  cells). 

d.     Formative  cells,  with  developing  Sbrillar  peripUsL 

t.     Developed  connective  or  fibrous  tissue- 
bundles,  which  run  in  various  directions,  or  in  concentrically  arranged 
bundles,  or  the  fibres  have  a  peculiar  feather-like  ta   laddcrlikc 


Digitized  byGoOgIc 


FIBROMA,  437 

amuigement  In  the  last-named  form  there  are  bands  of  dense  pink 
fibrous  tissue,  which  may  be  said  to  run  longitudiually;  whilst  running 
off  at  various  acute  angles  are  more  delicate  bands  of  pink  tissue. 
In  the  dense  longitudinal  bands  there  are  few  cells ;  but  between  the 
transverse  bands  numerous  nuclei  of  cells  may  readily  be  observed 
under  this  power.  Whatever  be  the  arrangement  of  the  fibres,  the 
cells — small,  round,  elongated,  or  branching — are  always  most  nume- 
rous in  the  more  open  tissue.  There  are  never  any  yellow  elastic 
fibres  present  Observe  that  the  blood-vessels  are  not  very  numerous, 
but  that  they^are^all  fully  developed.  In  a  roolluscum  fibrosum, 
where  there  is  a  kind  of  cedema  of  the  fibrous  tissue  and  distention 
with  fluid  of  the  spaces  between  the  fibres,  the  arrangement  of  both 
fibres  and  cells  can  be  very  easily  discerned. 

Examine  under  a  high  power  ( x  300)  for  the  pink  fibrous  bundles, 
between  which  are  branched  cells,  the  processes  of  which  clasp  the 
bundles  of  fibrils.  Observe  how  scanty  are  the  cells  in  the  denser 
pink  fibrous  bands,  and  how  numerous  they  are  in  the  soft  growing 
parts  of  the  tumour.  Examine  the  cells ;  some  are  merely  round 
embryonic  cells,  nearly  all  nucleus;  others  are  surrounded  by  a 
quantity  of  protoplasm;  others  are  elongated,  and  the  formed 
material  around  them  is  becoming  fibrillated;  others  again  have 
several  nuclei ;  and  some  have  well  developed  branching  processes. 
In  fact  a  young  or  growing  fibroma  is  composed  of  the  purest  form 
of  fibrous  tissue,  and  is  one  of  the  best  structures  in  which  to  study 
its  development.  The  cells  under  examination,  as  was  seen  under 
the  low  power,  are  always  most  numerous  in  those  parts  of  the  tumour 
where  the  fibrous  tissue  is  most  open.  Consequendy  they  are  found 
in  greatest  profusion  between  the  transverse  bars  of  the  ladder. 

Fibrous  tumours  are  of  comparatively  slow  growth ;  they  are  non- 
malignant,  and,  as  a  rule,  grow  where  fibrous  tissue  already  exists. 
Their  most  fi'equent  positions  are  the  subcutaneous  and  submucous 
tissues;  in  the  upper  and  posterior  part  of  the  pharynx  (then  probably 
growing  from  the  periosteum  of  the  basilar  process) ;  in  fasciae,  and 
in  the  interfascicular  tissue  of  nerves;  in  the  ovary;  in  the  uterus;  as 
small,  firm,  rounded  masses,  about  the  size  of  a  pin's  head,  or  larger, 
in  the  centre  of  a  pyramid  of  the  kidney;  as  keloid  growths  in  scars  ; 
and  as  the  so-called  loose  cartilages  of  the  knee  joint. 
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3.  The  true  myoma  or  leio-myotna,  in  which  there  is  a  fcnnutioo 
of  well  developed  non-striped  muscular  fibTes.  These  tumours  are 
met  with  so  much  more  frequently  in  the  uterus  than  in  any  other 
position,  that  they  have  been  named  uterine  fibroids.  They  may, 
however,  occur  in  any  position  in  which  non-striped  muscle  is  nor- 
mally present,  as  in  the  gastro-intestinal  tract,  where  they  are  seen  as 
polypoid  growths ;  in  the  wall  of  the  bladder ;  in  the  prostate  in  dd 
men ;  in  the  skin,  especially  of  the  scrotum ;  and  in  the  kidney,  where 
they  develop  near  the  apices  of  the  papiUse.  These  turnouts  may  be 
sitialt,  when  they  are  usually  rounded,  or  they  may  grow  to  a  coo- 
siderable  size,  when  they  become  lobulated.  Like  most  of  the  simpk 
and  slowly  growing  tumours,  they  are  enclosed  in  fibrous  capsules. 
They  are  usually  multiple,  and  may  grow  to  an  enormous  size. 

The  typical  uterine  tibroid  is  a  firm,  fleshy,  somewhat  elastic  mass, 
growing  in  the  muscular  wall  of  the  organ,  in  which  case  the  turnout 
is  usually  paler,  but  sometimes  brighter  in  colour  than  the  surround- 
ing muscular  tissue.  In  the  smaller  rounded  tumours  the  muscular 
tissue  is  arranged  in  concentric  laminae,  an  arrangement  which  can 
be  easily  discerned  with  the  naked  eye ;  but  in  the  larger  lobulated 
forms  each  lobule  is  composed  of  one  of  these  concentric  masses,  and 
between  them  are  the  bands  of  fibrous  tissue  which  run  from  the 
capsule,  and  in  which  may  be  seen  the  blood-vessels  which  pass  into 
and  nourish  the  new  growth.  In  consequence  of  this  laminated  ar- 
rangement, the  appearance  of  these  masses  is  frequently  compared 
to  that  of  balls  of  cotton.  In  the  uterine  wall  the  tumours  occur 
in  three  positions: — (i.)  Growing  in  the  muscular  wall  itself — the 
intramural  form  ;  (a.)  Growing  from  the  muscular  tissue,  beneath  the 
mucous  membrane  (this,  the  submucous  myoma,  grows  into  the 
uterine  cavity  as  a  pedunculated  mass,  pushing  the  mucous  mem- 
brane before  it) ;  and  (3.)  A  similar  polypoid  growth  on  the  outer 
surface  of  the  uterus,  which  pushes  before  it  the  peritoneal  covering 
— subserous  or  subperitoneal  myoma. 

Harden  a  piece  of  this  tumour  in  Miiller's  fluid  (§  55,  p.  44),  cut 
sections  (§  70,  p.  50),  and  stain  in  picro-carmine  (§  77,  p^  55),  or 
cosine  and  logwood  (g  So,  p.  61,  a  tef.),  and  mount  in  Fanant's 
solution  (§  106,  p.  77),  01  in  Canada  balsam  (§  108,  p.  78). 

Examine  under  a  low  power  ( x  50)-     In  the  pure  myoma  the 
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Examine  under  a  low  power  ( x  50).  The  structure  is  essentially 
that  of  corneal  tissue,  or  the  inoer  lining  of  vessels.  It  consists  of 
a  series  of  laminae  of  fibrillated  tissue,  between  which  are  flattened 
cells.  Under  a  high  power  ( x  300)  these  flat  cells  are  perceived 
to  be  only  flattened,  branching  connective  tissue  cells,  seen  in  profile. 
That  these  cells  may  be  observed,  a  small  fragment  must  be  treated 
with  acetic  acid,  and  then  carefully  teased  out,  and  stained  with 
carmine  (§  79,  p.  60). 

Chondroma. 

272.  Cartilaginous  tumours  are  usually  met  with  as  multiple 
growths,  either  rounded  or  lobulated,  surrounded  by  a  fibrous 
capsule,  with  fibrous  bands  separating  the  lobules  from  one  another. 
They  usually  grow  from  the  periosteum  of  bones  (especially  from  the 
ends  of  the  metacarpal  bones,  on  the  phalanges  of  the  fingers  and 
toes);  in  the  bones  themselves;  in  the  parotid  and  other  salivary 
glands;  in  the  testicle,  skin,  lung,  or  mamma.  They  are  usually 
firm  and  elastic,  though  in  some  cases,  owing  to  mucoid  degenera- 
tion, they  are  soft,  and  even  gelatioous.  On  section  the  tumours 
cut  with  the  peculiar  creak  of  cartilage,  but  if  there  is  calcification, 
there  is  also  a  gritty  feeling.  Running  across  the  section  are  white 
glistening  fibrous  bands,  whilst  between  these  the  cartilage  has  a 
translucent,  pearly  appearance,  with  a  bluish  or  pink  tinge. 

Take  a  piece  of  tissue  from  a  chondroma  of  the  parotid  gkind,  in 
which  there  is  considerable  calcification  towards  the  centre  of  the 
lobules;  harden  in  methylated  spirit  (§  54,  p.  44),  stain  in  picro- 
^^^^^i^c  (S  77)  P'  55)<  3"^  mount  in  Farrant's  solution  (§  106,  p.  77). 

Examine  under  the  low  power  (  x  50).  The  capsule  is  seen  as  a 
pink  fibrous  band,  at  one  margin  of  the  section.  From  this  capsule 
a  series  of  fibrous  trabecul^e,  in  which  run  small  vessels,  extend 
between  the  masses  of  cartilage.  Even  under  this  power  the  character 
of  the  cartilage  cells  may  be  distinguished.  Some  appear  to  be  rapidly 
developing  hyaUne  cartilage  cells,  with  well-formed  cartilage  capsules  j 
from  others  the  capsules  have  disappeared,  and  they  are  seen  as 
branching  cells  sending  their  processes  in  all  directions  into  the 
matrix,  which  here  appears  to  be  softer  and  mucoid,  and  to  take  on 
a  very  delicate  stain.     Near  the  centre  of  each  lobule  where  calcifica- 
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of  what  appear  to  be  rounded  cells,  some  with,  others  withoot,  i 
deeply  stained  centre.  These  rounded  bodies  are  simply  the  mmde 
cells  cut  transversely,  the  section  sometimes  passing  through  tbe  rod- 
shaped  nucleus,  and  sometimes  simply  through  the  contractile  pan  of 
the  cell  It  is  not  always  an  easy  matter  to  distinguish  between  ■ 
true  fibroma  and  a  fibro-myoma,  and  it  is  therefore  well  to  bear  ia 
mind  that  the  fibrous  tissue  is  white,  hard,  and  glistening,  whilst  the 
muscular  bands  may  be  "  pink,  reddish  grey,  or  white,"  and  are  not 
nearly  so  fiim.  To  make  the  diagnosis  certain,  a  microscopic  ^»amTiii. 
tion  should  always  be  made,  for  which  small  fragments  of  the  tissue 
should  be  treated  with  a  twenty  per  cent,  solution  of  nitric  acid  fix 
twenty-four  hours,  or  for  half  an  hour  in  a  thirty  or  forty  per  cem. 
solution  of  caustic  potash.  The  fibrous  tissue  then  swells  up  and 
disappears,  and  the  muscular  fibres  may  be  separated  and  examined, 
stained  or  unstained.  The  rod-shaped  nuclei  stand  out  very  pto- 
minently  in  such  preparations. 

D^meratHit  (hanga. — HEemorrhages  arc  very  common  in  these 
tumours  owing  to  the  occurrence  of  fatty  or  mucoid  st^enin^ 
especially  where  the  vessels  are  numerous.  Calcification  frequently 
takes  place,  giving  rise  to  the  so-called  womb-stone.  Inflammation 
in  consequence  of  injury  also  occurs,  in  which  condition  the  fibres 
undergo  cloudy  swelling, — and  become  swollen  and  granular,  abscess 
formation  fl-equently  following. 

Neuroma. 

276,  It  is  necessary  to  mention  this  tumo>ir,  although  it  is  of 
comparatively  rare  occurrence.  It  may  assume  one  of  two  forms — 
{a)  composed  of  nerve  fibrils,  occurring  usually  at  the  cut  ends  of 
nerves ;  or  {b)  composed  of  ganglion  cells,  one  case  of  which  is  re- 
corded in  connection  with  the  supra-renal  capsules.  Many  of  the 
so-called  neuromas  are  in  reality  fibromas  or  myxomas  on  the  nerre 
trunks,  or  gliomas  in  the  central  nervous  system. 

Prepare  as  for  nerve  structures  (g  247,  p.  387). 

Angioua. 

277.  The  angioma  is  a  tumour  made  up  of  dilated  blood-vessels, 
some  of  which  appear  to  be  of  new  formation,  whilst  others  ate  only 
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pr&^xisting  blood-vessels  dilated  AloDg  with  the  dilatation  there  is 
frequently  an  increase  in  the  amount  of  connective  tissue. 

There  are  two  forms  of  angioma — the  cavernous  and  the  simple. 
The  cavernous  form  has  been  already  described  in  the  chapter  on 
Liver  (§  135,  p.  t34),  and  the  structure  of  cavernous  angionia  of  the 
skin  (kidney,  spleen,  uterus,  muscles,  bones,  and  hollow  viscera — 
rarer  positions)  is  very  similar,  making  allowance  for  the  difference  in 
the  structure  of  the  organ  in  which  it  occurs.  Prepare  as  recom- 
mended in  g  135. 

Simple  angioma  is  distinguished  by  the  fact  that  although  there  are 
fusiform  and  sacculated  dilatations  of  the  new  or  pre-existing  vessels, 
the  general  mbular  form  of  the  vessel  is  stiL  preserved.  Id  the 
simple  angioma  or  nsevus  of  the  skin  (mother's  mark)  the  dilatation 
above  described  is  the  principal  feature,  as  there  is  little  thickening 
of  the  walls  of  the  vessels.  Seen  with  the  naked  eye,  such  a  tumour 
appears  as  a  bright  red  or  livid  patch  surrounded  by  a  number  of 
similar  small  spots.  These  patches  are  not  raised  from  the  skin,  in 
which  they  most  frequently  occur.  Only  very  rarely  are  such  tumours 
met  with  in  other  positions,  as  in  the  mamma,  bone,  and  the  braia 
In  gliomas  they  are  comparatively  common. 

Id  another  form  of  simple  angioma  the  dilatation  is  not  so  great, 
but  the  increase  of  tissue  around  the  vessels  is  more  marked,  as  in 
luaDorrboids,  which  are  found  in  the  submucous  tissue  of  the  rectum, 
and  consist  of  masses  of  small  dilated  veins  with  thickened  walls, 
supported  by  an  increased  quantity  of  connective  tissue.  Harden 
and  prepare  as  for  nerve  structures.  On  microscopic  examination 
the  i^cipal  points  to  note  are  in  all  cases  the  dilated  saccules,  con- 
nected by  the  vascular  tubes ;  the  well-marked  endothelial  lining  of 
the  blood-distended  cavities ;  and  in  some  cases  the  thickening  of  the 
vascular  walls,  chiefly  by  an  increase  in  the  thickness  of  the  adventitia. 

A  similar  condition  of  the  lymphatic  vessels  is  described  under  the 
term  Lymphatic  Angioma,  or  Lymphangioma. 


S78.  The  true  lymphoma  cannot  be  omitted  from  the  histioid 
tmBoors,  and  along  with  it  must  be  described  the  other  forms  of 
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rapidly  in  size,  and  gave  rise  to  secoodaiy  growths  of  a  simtlaT  nature 
in  the  lung,  in  the  branches  of  the  pulmonaiy  artery.  It  was  a  sofi 
lobulated  tumour,  composed  of  a  brown  gelatinous  material  sur- 
rounded by  a  very  vascular  fibrous  capsule.  Hardening  and  mounting 
as  before,  and  examining  under  a  low  power,  the  pink  fibrous  capsule 
and  trabeculfe  are  readily  seen,  and  running  in  them  are  well-fonncd 
blood-vessels.  Near  the  trabecule  the  cells  are  somewhat  flattened, 
and  have  a  rather  regular  arrangement.  Towards  the  centre  of  the 
mass  are  large  celts,  very  irregular  in  shape,  having  long  proccaet, 
and  often  two,  three,  or  four  nuclei  and  nucleoli.  Between  these 
huge  cells,  which  by  Ranvier  are  compared  to  the  cells  of  the  cartilage 
found  in  cephalopods,  the  matrix  is  somewhat  Rbrillated  near  the 
periphery,  but  mucoid  towards  the  centre.  Towards  the  perif^ety 
greenish  masses  (coloured  blood  corpuscles)  may  be  seen. 

Examine  under  the  high  power  (  x  300)  for  detail. 

Other  varieties  of  cartilage,  such  as  white  fibro<artiIage,  may  be 
met  with  in  these  tumours,  in  fact  all  intermediate  forms  betreen 
white  &bro  and  hyaline  cartilages  may  be  found. 

I?egaurati0ni.—{i.)  Mucoid  softening  of  the  matrix;  (2.)  Calcifi- 
cation of  the  matrix;  (3.)  True  bone  formation. 

Osteoma. 

274.  Osteomas  are  outgrowths  of  bone,  chiefly  at  the  point  of  junc- 
tion between  abone  and  its  cartilage.  They  are  classified  accordingly 
to  their  position  into  exostoses,  or  those  growing  from  the  exterior  o( 
a  bone,  and  enostoses,  or  those  growing  in  the  interior.  A  more  natural 
classification  is  that  which  arranges  them  according  to  their  structure. 

The  first  form,  or  the  ^urnated  osiamta,  appears  to  be  a  syphDttic 
growth  from  the  inner  table  of  the  skull.  It  is  extremely  hard,  ai>d 
is  often  multiple  and  symmetrical.  Prepare  in  v.  Ebner's  sdutioci 
(§  68,  p.  48),  cut  sections,  and  stain  in  picro-carmine  (§  77,  p.  ssh 
Notice  that  the  dense  bony  structure  is  composed  of  lamellae  paiaOd 
to  the  surface  of  the  tumour. — (Virchow.)  In  the  Umellse  there  are 
no  blood-vesseb  and  no  Haversian  canals ;  but,  according  to  Comit 
and  Ranvier,  there  are  canaliculi  similar  to  those  found  in  the  cement 
of  teeth,  which  run  towards  the  surface. 
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section,  instead  of  preseatiDg  a  pinli  appearance,  as  in  the  fibroma 
(with  picro-carmine),  is  yellowish  brown  with  minute  crimson  points 
at  intervals.  In  an  old  myoma,  where  there  is  usually  a  considerable 
quantity  of  fibrous  tissue,  the  pink  fibrous  strands  stand  out  pro- 
minently between  the  yellowish  brown  muscular  bands.     The  mus- 


Flc.  131. — NoD-sIrip«d  myoma  (uteiine  fibroid).  Stained  with 
iricTo-tumine.    (K45a) 

J.  Mass  of  Qon-striped  muKulat  tissue,  in  which  the  rod-shaped 
nuclei  and  the  parallel  atrangenient  of  Ihe  Rbrils  are  seen. 

b.  Similar  buodJei  of  6bret  cut  transvenel]'.  The  sections  of  the 
fibrils  have  the  appesnuice  of  rounded  cells,  ihe  section  of 
the  rontid  nucleus  is  seen  as  a  dot  in  semi  of  the  sections. 

t.   Spindle-shaped  cells,  of  which  the  librils  {f. )  are  composed, 

d.   Pink  lil>n>us  tissue. 

/,   Connective  (issue  coiposcles. 

cular  fibres  are  so  small  that  it  is  necessary  to  use  a  somewhat 
higher  power  than  usual  to  bring  out  the  detail  of  their  structure. 
Examine  under  a  high  power  ( x  450).  Notice  that  the  muscular 
fibres  are  identical  in  appearance  with  those  of  ordinary  non-striped 
muscular  tissue,  but  that  the  bundles  of  fibres  interlace  with  one 
another  in  every  direction.  Each  bundle  is  marked  by  a  series  of 
paialtel  lines,  and  if  the  tissue  is  dissociated,  or  if  the  edge  of  a 
section  be  examined,  each  fibril  marked  off  by  the  parallel  lines  may 
be  seen  to  be  composed  of  spindle-shaped  cells,  which  overlap  at 
their  ends  to  form  the  fibres.  A  rod-shaped  nucleus  may  be  seen  in 
the  centre  of  each  cell.  The  bundles  of  muscular  fibre  are  usually 
thrown  into  folds,  so  that  though  the  lines  are  parallel  they  are  some- 
what wavy.  In  certain  parts  of  the  section  the  fibres  are  cut  trans- 
versely or  obliquely,  and  in  place  of  parallel  lines  there  are  bundles 
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of  what  appear  to  be  rounded  cells,  some  with,  others  without,  a 
deeply  stained  centre.  These  rounded  bodies  are  simply  the  ronsde 
cells  cut  transversely,  the  section  sometimes  passing  through  the  rod- 
shaped  nucleus,  and  sometimes  simply  through  the  contractile  part  iA 
the  celL  It  is  not  always  an  easy  matter  to  distinguish  between  a 
true  fibroma  and  a  fibro-myoma,  and  it  is  therefore  well  to  bear  in 
mind  that  the  fibrous  tissue  is  white,  hard,  and  glistening,  whilst  the 
muscular  bands  may  be  "  pink,  reddish  grey,  or  white,"  and  are  not 
nearly  so  firnL  To  make  the  diagnosis  certain,  a  microscopic  examina- 
tion  should  always  be  made,  for  which  small  fragments  of  the  tissue 
should  be  treated  with  a  twenty  per  cent  solution  of  nitric  acid  for 
twenty-four  hours,  or  for  half  an  hour  in  a  thirty  or  forty  per  cent 
solution  of  caustic  potash.  The  fibrous  tissue  then  swells  up  ai>d 
disappears,  and  the  muscular  fibres  may  be  separated  and  examined, 
stained  or  unstained.  The  rod-shaped  nuclei  stand  out  vety  pco- 
minently  in  such  preparations. 

Degenerative  changes. — Haemorrhages  are  very  common  in  these 
tumours  owing  to  the  occurrence  of  fatty  or  mucoid  softening, 
especially  where  the  vessels  are  numerous.  Calcification  frequently 
takes  place,  giving  rise  to  the  so-called  womb-stone.  Inflammatiao 
in  consequence  of  injury  also  occurs,  in  which  condition  the  fibres 
unde^o  cloudy  swelling, — and  become  swollen  and  granular,  abs<%ss 
formation  frequently  following. 

Neuroma. 

276,  It  is  necessary  to  mention  this  tumour,  although  it  is  of 
comparatively  rare  occurrence.  It  may  assume  one  of  two  forms — 
(tj)  composed  of  nerve  fibrils,  occurring  usually  at  the  cut  ends  of 
nerves ;  or  ifi)  composed  of  ganglion  cells,  one  case  of  which  is  re- 
corded in  connection  with  the  supra-renal  capsules.  Many  of  the 
so-called  neuromas  are  in  reality  fibromas  or  myxomas  on  the  nerve 
trunks,  or  gliomas  in  the  central  nervous  system. 

Prepare  as  for  nerve  structures  (g  247,  p.  387). 

Angioma. 

277,  The  angioma  Js  a  tumour  made  up  of  dilated  blood-x~essels, 
some  of  which  appear  to  be  of  new  formation,  whilst  others  are  only 
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pre-existing  blood-vessels  dilated.  Along  with  the  dilatation  there  is 
frequendy  an  increase  in  the  amount  of  connective  tissue. 

There  are  two  forms  of  angioma — the  cavernous  and  the  simple. 
The  cavernous  fonn  has  been  already  described  in  the  chapter  on 
LJver  {§  135,  p.  134),  and  the  structure  of  cavernous  angioma  of  the 
skin  (kidney,  spleen,  uterus,  muscles,  bones,  and  hollow  viscera — 
rarer  positions)  is  very  similar,  making  allowance  for  the  difference  in 
the  structure  of  the  organ  in  which  it  occurs.  Prepare  as  recom- 
mended in  S  135. 

Simple  angioma  is  distinguished  by  the  fact  that  although  there  are 
fusiform  and  sacculated  dilatations  of  the  new  or  pre-existing  vessels, 
the  general  tubular  form  of  the  vessel  is  still  preserved.  In  the 
simple  angioma  or  n<Bvus  of  the  skin  (mother's  mark)  the  dilatation 
above  described  is  die  principal  feature,  as  there  is  little  thickening 
of  the  walls  of  the  vessels.  Seen  with  the  naked  eye,  such  a  tumour 
appears  as  a  bright  red  or  livid  patch  surrounded  by  a  number  of 
similar  small  spots.  These  patches  are  not  raised  from  the  skin,  in 
which  they  most  frequently  occur.  Only  very  rarely  are  such  tumours 
met  with  in  other  positions,  as  in  the  mamma,  bone,  and  the  braia 
In  gliomas  they  are  comparatively  common. 

In  another  form  of  simple  angioma  the  dtlaUtion  is  not  so  great, 
but  the  increase  of  tissue  around  the  vessels  is  more  marked,  as  in 
hemorrhoids,  which  are  found  in  the  submucous  tissue  (tf  the  rectum, 
and  consist  of  masses  of  small  dilated  veins  with  thickened  walls, 
supported  by  an  increased  quantity  of  connective  tissue.  Harden 
and  prepare  as  for  nerve  structures.  On  microscopic  examination 
the  principal  points  to  note  are  in  all  cases  the  dilated  saccules,  con- 
nected by  the  vascular  tubes ;  the  well-marked  endotheUal  lining  of 
the  blood-distended  cavities ;  and  in  some  cases  the  tbickeoing  of  the 
vaacnlar  walls,  chiefly  by  an  increase  in  the  thickness  of  the  adventitia. 

A  similar  condition  of  the  lymphatic  vesseb  is  described  under  die 
torn  Lymphatic  Angioma,  or  Lymphangioma. 


278.  The  true  lymphoma  cannot  be  omitted  from  the  histioid 
tumoun,  and  along  widi  it  must  be  described  the  other  forms  of 
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lymphoid  growth,  both  of  which,  however,  depart  somewhat  from 
the  true  histioid  type,  and,  unlike  the  true  lymphoma,  are  often  Yoy 
malignant —the  lyrophadenoma  and  lympho-sarcoma. 

The  lymphoma  appears,  in  many  cases,  to  be  rather  a  hyrpcrplasia 
of  lymphoid  tissue  than  a  true  tumour,  and  it  is  always  found  in 
positions  in  which  lymphoid  tissue  is  normally  present,  as  in  lym- 
phatic glands  in  the  intestine,  uterus,  kidney,  &c. ;  but  occasionally 
there  are  true  tumour  growths,  composed  of  adenoid  tissue.  It 
frequently  occurs  as  a  solitary  mass,  does  not  attain  any  great  siee. 
is  situated  in  one  of  the  positions  previously  mentioned,  and  b 
usually  surrounded  by  a  more  or  less  dense  fibrous  capsule.  On 
section  it  is  uniformly  soft,  and  white  or  pinkish  white  in  colour. 
Where  small  hiemorrhages  have  occurred,  it  may  have  yellow  or 
brownish  points  (altered  blood  pigment).  From  this  circumstance; 
and  from  the  general  appearance,  it  may  in  some  cases  be  mistakeo 
for  a  sarcomatous  growth ;  but  the  history  and  histological  stmctiire 
will  at  once  set  any  doubts  at  rest. 

Harden  a  piece  of  the  tumour  in  MuUcr's  fluid  (§  55,  p.  44),  or  in 
methylated  spirit  (§  54,  p.  44),  stain  in  picro-caimine  (§  77,  p.  55), 
and  mount  in  Farrant's  solution  (g  106,  p.  77). 

Examine  under  the  low  power  ( x  50),  and  note  that  the  tissue 
is  essentially  like  normal  adenoid  tissue.  The  deeply  stained  nuclei 
of  the  lymphoid  cells  are  seen  in  great  numbers ;  here  aitd  then 
running  through  the  mass  may  be  seen  capillary  vessels.  If  one 
of  these  vessels  be  examined  near  the  edge  of  the  section,  delicatt 
bands  of  pink  tissue  may  be  seen  attached  to  its  walls ;  and  in 
favourable  specimens,  where  the  rounded  cells  have  been  displaced, 
a  delicate  reticulum  may  be  distinguished.  Lying  on  the  junctions  dt 
the  strands  or  fibrillfe  of  the  network,  and  clasping  them  with  their 
processes,  are  large  nucleated  branching  connective  tissue  ceDs. 
A  number  of  larger  vessels  are  also  present,  with  similar  fibrils 
attached  to  their  walls.  To  distinguish  more  dearly  the  elements 
of  which  the  tissue  is  composed,  it  is  necessary  to  shake  a  thin  section 
of  the  tumour  in  a  test  tube  containing  a  small  quantity  of  thiee- 
quarter  per  cent,  salt  solution  (g  36,  p.  32),  lay  out  carefully  on  a 
slide,  stain  with  eosine  and  logwood  (§  80,  p.  6r,  efsef.),  and  mount 
in  glycerine  (§  105,  p.  76),  or  in  Canada  balsam  (§  108,  p.  78).     The 
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sistence  throughout  Around  the  somewhat  diffluent  nuss  b  a 
delicate  fibrous  capsule.  Over  the  surface  of  the  section  are  nume- 
rous yellow  or  brown  spots,  very  similar  to  those  which  have  alresd; 
been  described,  and  to  those  which  will  be  described  as  present  in 
the  softer  forms  of  sarcoma.  These  are  due  to  rupture  of  the  Tcssels 
and  extravasations  of  blood  of  different  ages.  Scrape  the  snr6ce 
with  a  knife,  when  a  quantity  of  creamy  fluid  is  removed.  Examiae 
this  in  a  neutral  solution  (§  34,  p.  32)  under  a  high  power,  and  dou 
that  it  is  composed  chiefly  of  l}-mphoid  cells,  similar  to  those  de- 
scribed as  occurring  in  lymphoma. 

For  microscopic  examination  shake  a  thin  fresh  section  in  a  tefi 
tube  with  some  of  the  neutral  solution,  spread  the  section  out  on  a 
slide,  stain  with  picro^^armine  (§  77,  p.  55),  and  mount  in  Famnt's 
solution  (§  106,  p.  77).  Also  examine  a  section  hardened  in  MiiUer's 
fluid  {§  55,  p.  44),  stained  and  mounted  as  above. 

In  the  hardened  section  the  lymphoid  cells  predominate  to  sod) 
an  extent  that  no  other  structures,  except  a  few  blood-vessels,  and 
around  them  at  intervab  the  green  hsemorrhagic  masses,  can  be 
distinguished,  either  under  the  low  or  high  power.  Under  this  ex- 
amination the  tumour  still  resembles  the  small  round-celled  sarcooia 
(§  287,  p.  463)- 

Now  examine  the  pencilled  or  shaken  specimen.  Under  the  low 
)x>wer  (  X  50)  a  few  of  the  small  blood-vessels  may  be  seen,  and  at 
certain  points,  where  the  lymphoid  cells  are  washed  away,  an  ex- 
ceedingly delicate  reticulum  can  be  distinguished.  This  reticulum  is 
similar  to  that  which  is  present  in  lymphoma,  but  is  much  more  ddi- 
cate  ;  the  meshes  are  larger,  and  the  endothelioid  plates  are  neidia 
so  prominent  nor  so  numerous.  In  the  small  round  or  ovoid  cells  tbe 
nuclei  appear  to  be  undei^oing  more  rapid  division,  and  thetefate 
the  cells  are  multiplying  more  rapidly,  though  this  can  scarcely  be 
recc^ised  without  the  aid  of  the  high  power  (  x  300).  Under  this 
power  the  increased  proportion  of  small  round  cells  to  reticulum  can 
be  appreciated,  and  also  the  relatively  small  number  of  »idotbeiki«l 
plates  on  the  network.  Note  the  small  masses  of  coloured  blood 
corpuscles,  the  result  of  haemorrhage  from  the  delicate  and  badly 
supported  vessels. 
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280.  In  Hodgkin's  disease,  as  already  seen  (Liver,  g  130,  p.  127 ; 
Spleen,  %  aao,  p.  336),  there  is  an  overgrowth  of  certain  elements  of 
the  lymphoid  tissue.  This  disease  commences  as  a  primary  tumour 
growth  in  the  lymphatic  glands,  generally  of  the  neck  or  groin. 
From  the  primary  centre,  first  the  surronnding  glands  and  then  the 
various  viscera  are  involved  in  a  malignant  infective  process,  and 
secondary  timiours  are  formed.  In  this  way  the  spleen,  liver, 
kidneys,  lung,  submucous  tissue  of  the  intestine,  serous  membranes, 
skin,  heart,  and  supra-renal  capsules,  are  all  in  turn  alTected.  In  the 
lymphatic  glands  the  lymphadenomatous  tissue  is  firmer  and  not  so 
liable  to  caseate  as  when  it  occurs  in  the  viscera,  otherwise  the 
growths  are  identical  in  both  naked  eye  and  microscopic  appearances. 
The  tumours  vaiy  considerably  in  size.  They  often  occur  as  small 
masses,  or  as  large  pinkish  white  nodules,  though  in  the  liver,  spleen, 
and  kidneys,  especially  where  there  is  a  tendency  to  caseation,  there 
is  a  yellower  tinge  from  the  commencemenL  These  nodules  are 
firm  and  elastic  at  first,  but  as  they  caseate,  they  become  doughy, 
and  even  putty-like.  Hxmorrhages  into  the  growth  are  compara- 
tively rare. 

From  the  description  of  lymphadenoma  of  the  spleen  (S  220, 
p.  336),  a  fair  idea  of  the  microscopic  appearances  may  be  gathered. 
It  will  be  remembered  that  in  that  organ  there  is  an  enormous 
increase  in  the  amount  of  the  fibrous  stroma  or  network,  with  a 
corresponding  increase  in  the  number  of  endothelioid  plates,  which 
in  this  condition  appear  to  be  particularly  active,  whilst  the  number 
of  lymphoid  cells  ii  comparatively  small.  The  cells  appear  to  be  com- 
pressed out  of  existence  by  the  enormously  increased  fibrous  tissue. 

Examine  a  section  of  lymphadenoma  taken  from  any  of  the 
lymphatic  glands,  hardened  in  Miiller's  fluid  (%  55,  p.  44),  stained  in 
pioxMiarmine  {S  77,  p.  55),  and  mnunted  in  Farrant's  solution  (S  106, 
p  77),  when  much  the  same  appearances  will  be  seen  under  both 
high  and  low  powers.  In  the  growing  part  of  the  tumour  there  is  a 
great  increase  in  the  number  and  activity  of  the  endothelioid  cells, 
followed  by  an  increase  in  Ixsih  ihitkness  and  number  of  the  bands 
of  the  reticulum,  so  that  there  is  a  gradual  conversion  of  the  reticulum 
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sistence  throughout.  Around  the  somewhat  diffluent  mass  b  i 
delicate  fibrous  capsule.  Over  the  surface  of  the  section  xk  jook- 
rous  yellow  or  brown  spots,  very  similar  to  those  which  have  ahead* 
been  described,  and  to  those  which  will  be  described  as  preseot  b 
the  softer  forms  of  sarcoma.  These  are  due  to  rupture  of  the  Teaseh 
and  extravasations  of  blood  of  different  ages.  Scrape  the  saibcx 
with  a  knife,  when  a  quantity  of  creamy  fluid  is  removed,  v-mrimr 
this  in  a  neutral  solution  (g  34,  p.  32)  under  a  high  power,  and  docc 
that  it  is  composed  chiefly  of  lymphoid  cells,  similar  to  those  de- 
scribed as  occurring  in  lymphoma. 

For  microscopic  examination  shake  a  thin  fresh  section  in  a  test 
tube  with  some  of  the  neutral  solution,  spread  the  section  out  on  a 
slide,  stain  with  picro-carmine  (g  77,  p.  55),  and  mount  in  Famnr'i 
solution  (§  106,  p.  77).  Also  examine  a  section  hardened  in  MikDer's 
fluid  (§  55,  p.  44),  stained  and  mounted  as  above. 

In  the  hardened  section  the  lymphoid  cells  predominate  to  socb 
an  extent  that  no  other  structures,  except  a  few  blood-vessdis,  and 
around  them  at  intervals  the  green  hsroorrhagic  masses,  can  be 
distinguished,  either  under  the  low  or  high  power.  Under  this  ex- 
amination the  tumour  still  resembles  the  small  round-celled  saitxnn 
(g  287,  p.  463)- 

Now  examine  the  pencilled  or  shaken  specimen.  Under  the  lo« 
power  { X  50)  a  few  of  the  small  blood-vessels  may  be  seoi,  and  at 
certain  points,  where  the  lymphoid  cells  are  washed  away,  an  ex- 
ceedingly delicate  reticulum  can  be  distinguished.  This  reticulom  it 
similar  to  that  which  is  present  in  lymphoma,  but  is  much  more  defi- 
cate  ;  the  meshes  are  larger,  and  the  endothelioid  plates  are  neitbs 
so  prominent  nor  so  numerous.  In  the  sntall  round  or  ovoid  celb  the 
nuclei  appear  to  be  undergoing  more  rapid  division,  and  therefae 
the  cells  are  multiplying  more  rapidly,  though  this  can  scarcely  be 
recognised  without  the  aid  of  the  high  power  ( x  300).  Uoder  tbis 
power  the  increased  proportion  of  small  round  cells  to  reticulum  can 
be  appreciated,  and  also  the  relatively  small  number  of  eodothdioid 
plates  on  the  network.  Note  the  small  masses  of  coloured  Uood 
corpuscles,  the  result  of  haemorrhage  from  the  delicate  and  badh 
supported  vessels. 
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into  a  niass  of  fibrous  tissue,  the  lymphoid  cells  becoming  more  and 
more  sparse  as  the  fibrous  tissue  is  more  fully  formed.  As  in  tlie 
spleen,  the  lymphadenomatous  tissue  gradually  invades  and  destrofs 
the  surrounding  tissue. 

It  may  be  of  some  assistance  to  the  student  if  a  short  resumi  di  the 
principal  points  of  difference  (from  a  structural  point  of  view)  of  these 
tumours  be  given. 

Lymphoma — ordinary  lymphoid  tissue ;  reticulum  well  developed : 
endothelioid  plates  also  well  developed ;  number  of  lymphoid  ceDs 
normal 

Lymphesaraima — scanty  reticulum ;  corresponding  dimioutioo  in 
the  number  of  endothelioid  plates;  enormous  increase  in  the  numba 
of  lymphoid  cells. 

Lymphadenoma — reticulum  in  excess,  and  becoming  fibrous;  eartf 
increase  of  reticulum,  accompanying  increased  number  and  activitj 
of  the  endothelioid  plates ;  when  tissue  is  becoming  fibrous,  great 
diminution  in  number  of  Ijrmphoid  cells. 

From  the  above  statement  it  will  be  seen  that,  as  in  coonectiTe 
tissue,  the  quantity  of  the  reticulum  varies  directly  as  the  number  of 
endothelioid  plates,  but  that  the  same  rule  does  not  hold  good  in 
r^ard  to  the  lymphoid  corpuscles. 

Simple  Histioid  Tumours  composed  or  more  than  one  TisstTi. 
Papilloma. 

28X.  The  papilloma — under  which  heading  are  classed  warts,  boms. 
the  compound  cauliflower  excrescences,  and  such  polypoid  growths 
as  occur  in  the  bladder  and  in  the  larynx — consists  essentially  of  a 
hypertiophied  and  often  branched  papilla,  covered  by  a  hypertrophied 
layer  of  epitheh'um.  The  ordinary  wart  will  be  readily  recognised, 
as  will  also  the  large  cauliflower-like  excrescences  which  are  so  fre- 
quently met  with  round  the  anal  or  genito-urinary  orifices  in  syphilitic 
and  gonorrhceal  patients.  Although  this  tumour  may  grow  rapidly. 
it  is  non-malignant,  and  is  of  purely  local  origin.  Horns  are  usoaUy 
seen  on  the  lace  and  neck,  and  are  in  most  cases  multiple.  T>ke 
small  pieces  of  one  of  the  compound  cauliflower  excrescences  and 
harden  in   Miilkr's  fluid  (§  55,  p.  44)  for  the  examination  of  the 
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Under  the  high  power  ( x  300)  examine  the  various  tissues,  the 
btood-vessels  distended  with  blood,  the  tibro-celluUr  basis,  in  the 
young  cells  of  which  the  nuclei  undergoing  division  can  frequently 
be  seen.  Then  note  the  appearance  of  the  columnar  cells,  with  their 
deeply  stained  nuclei.  Above  this  layer  the  cells  are  Arst  irregularly 
round  and  then  polygonal,  and  many  of  them  have  well  marked 
"prickles"  passing  into  the  body  of  the  cell,  these  often  appearing 
to  be  directly  continuous  with  processes  from  the  nucleus,  though  in 
some  cases  the  nucleus  is  surrounded  by  a  distinct  vacuole.  The 
processes  of  adjacent  cells  are  continuous  with  one  another,  and  may 
be  seen  to  pass  from  nucleus  to  nucleus  in  all  directions.  The 
stratum  granulosum  is  also  very  well  developed ;  the  cells  of  this 
layer  are  granular  and  deeply  stained  at  the  poles ;  but  in  the  body 
of  the  cell  there  is  a  clear  bright  space.  Each  cell  is  more  or  less 
spindle-shaped.  The  stratum  lucidum  may  be  distinguished  under 
a  high  power,  but  it  is  never  very  well  developed  in  the  true 
papilloma,  and  in  this  form,  too,  the  stratum  corneum  is  represented 
naerely  by  a  thin  bright  yellow  band  of  homy  squames.  Here,  then, 
the  distinguishing  features  are  the  enlargement  and  branching  of  the 
papills,  the  enormous  development  of  the  rete  Malpighii  and  the 
stratum  granulosum,  and  the  thinness  of  the  homy  layer. 

Horny  Papilia).«a. 

282.  If  a  section  be  made  of  a  horn  taken  from  the  face  or  the 
neck,  and  stained  as  for  papilloma,  the  stratum  comeum  is  seen  as 
a  dense  yellow  mass,  which  appears  to  fill  up  ever>-  crevice  on  the 
outer  surface  of  the  growth,  forming  a  layer  of  very  considerable 
thickness  over  the  stratum  granulosum,  which  therefore  does  not 
stand  out  quite  so  prominently  as  in  the  ordinary  papilloma.  In 
order  to  understand  this  appearance  the  position  of  these  growths 
must  be  remembered — face,  neck,  or  in  those  positions  from  which 
there  is  secretion  of  a  large  quantity  of  sebaceous  material.  The 
homy  layer,  instead  of  being  constantly  shed,  as  from  a  normal 
cutaneous  surface,  or  from  the  surface  of  an  ordinary  papilloma,  is 
glued  together  by  the  large  quantity  of  sebaceous  material,  and 
forms  a  kind  of  paste,  which   dries,  hardens,  and  constitutes  the 
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smooth,  homy  mass  as  described.     All  the  other  features  desoibol 
as  present  in  the  ordinary  papilloma  are  here  repeated. 

Papillomas  of  the  mucous  membrane  grow  in  the  same  way,  but  an 
covered  by  epithelium,  similar  to  that  which  is  normally  present  in 
the  position  from  which  they  grow.  These  are  the  soft  velvety 
growths  which  are  met  with  in  the  bladder,  intestine,  and  the  rest 

Simple  Adenoma. 

288.  The  simple  adenoma,  of  which  that  of  the  breast  may  be  taken 
as  the  type,  consists  of  a  mass  of  glaud  structure,  developing  qoif 
independently  of  the  breast  itself.  It  is  a  mass  of  glandular 
tissue  growing  from  a  separate  centre,  and  is  in  no  way  connected 
with  either  the  acini  or  the  ducu  of  the  mammary  gland.  Patho- 
logists differ  greatly  as  to  the  definition  and  nature  of  these  tumom, 
and  cystic  sarcomas  and  primary  cancers  have  been  classed  under 
this  heading,  but  it  will  be  well  to  distinguish  the  adenoma  fom 
the  cancer,  in  the  same  way  as  the  papilloma  is  distinguished  from 
the  epithelioma,  though  in  both  cases,  under  certain  conditicras,  die 
one  may  be  followed  by  the  other  as  a  secondary  growth. 

In  the  true  adenoma  there  is  more  than  a  mere  increase  in  the 
amount  of  inter-glandular  tissue  or  than  a  distention  of  the  pre-existing 
ducts  and  acini.  There  is  a  true  gland  formation,  accompanied  in 
many  cases  by  a  growth  of  inter-acinous  connective  tissue,  and 
also  by  a  distention  into  cysts  of  the  newly  formed  acini  and  tubules 
Such  tumours  vary  very  greatly  in  size,  from  that  of  a  filbert  to  a 
growth  many  pounds  in  weight. 

They  are  rounded  or  lobulated,  and  are  iiurrounded  each  b}'  a 
fibrous  capsule,  by  which  the  tumour  is  sharply  defined  from  tbe 
surrounding  tissue.  Like  most  of  the  other  ^mple  tumours,  they  art 
of  comparatively  slow  growth,  and  are  not  attached  to  the  adjacent 
structure.s.  There  is  no  central  umbilication,  therefore  no  relractioo 
of  the  nipple,  as  in  the  case  of  the  scirrhous  cancer,  for  which  onlf 
they  are  liable  to  be  mistaken.  There  are  no  secondary  growths 
in  the  neighbourhood  by  implication  of  the  glands. 

To  the  naked  eye  this  tumour  appears  to  be  composed  of  a  vam 
of  fibrous  tissue,  sometimes  containing  cysts  of  various  shapes  and 
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sizes  in  large  numbers,  in  which  is  usually  a  quantity  of  opaque  serous 
or  gelatinous  fluid.  In  some  cases  the  adenoma  consists  of  a  soft, 
pinkish  mass,  surrounded  by  a  fibrous  capsule 

Harden  a  piece  of  the  tumour  in  Miiller's  fluid  (§  55,  p.  44),  and 
a  second  in  methylated  spirit  (§  54,  p.  44);  stain  sections  in  picro- 
carmine  {§  77,  p.  55)  or  logwood  (S  78,  p.  59)1  and  mount  in  Fanant's 
solution  {§  106,  p.  77)  01  Canada  balsam  (§  108,  p.  78). 

Under  a  low  power  (  x  50)  the  tissue  is  seen  to  be  composed  of  a 
regularly  formed  fibrous  matrix,  more  or  less  cellular,  according  to  the 
rapidity  of  the  growth  of  the  tumour.  Rurming  through  the  matrix 
are  numerous  blood-vessels.  Supported  by  the  fibrous  tissue  are  tubes 
or  acini  in  various  stages  of  development,  from  solid  columns  ol 
cubical  epithelial  cells  to  perfectly  fonned  tubes,  with  distinct  lumina 
or  cysts  of  considerable  size ;  at  certain  points  may  be  noted  the 
process  of  the  opening  out  of  the  lumen  from  the  solid  mass  of  cells 


Fic.  134.— Simple  adenoma  of  the  breasL     Slaiaed  wilh  logwood. 
(X  sal 
B.  Column  or  double  row  of  cells,  of  which  the  nuclei  onljr  are 

b.  A  more  irregular  mass  01 
I.  Cyit  fonned  bjr  distenlioi 
d.  Connective  tissue  basis. 

to  the  distinct  cavity,  surrounded  by  a  layer  of  regularly  arranged 
cylindrical  or  cubical  cells. 
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For  examinatiOD  of  the  structure  of  this  glandular  tissue  the  Ugh 
power  (  X  300)  must  be  used.  Examine  the  regolariy  derek^ 
fibrous  stroma  in  which  the  blood-vessels  are  imbedded.  Lyii%  im- 
mediately on  the  fibrous  stroma,  and  apparently  taking  the  place  of 
the  basement  membrane  of  the  normal  gland  tissue,  is  a  layer  of 
delicate  flattened  cells — Debove's  layer.  Above  this  layer  is  osoallf 
only  a  single  layer  of  non<iliatcd  columnar  or  cubical  cells.  Each 
cell  has  a  distina  and  well-fonned  nucleus.  A  somewhat  deceptin 
appearance  is  frequently  presented,  especially  when  the  secdoos  an 
not  very  thin.  In  some  of  the  cavities  it  appears  as  thoo^  dxre 
were  more  than  even  two  rows  of  cells.  In  connection  with  this  it 
must  be  remembered  that  if  the  section  is  of  moderate  thickness,  the 
knife,  passing  obliquely  through  the  same  layer  of  cells,  exposes  x 
somewhat  elongated  surface  view,  hence  the  appearance  of  semnl 
layers.  Again,  if  the  section  be  made  through  the  epithelial  liniif 
of  one  side  of  the  cyst,  an  apparently  solid  mass  of  epitheliiim  b 
presented  to  view.  It  is  very  necessary  to  remember  this  in  making 
an  examination  of  adenomas. 

The  adenoma  is  developed  in  much  the  same  way  as  is  the 
mammary  gland,  for  a  description  of  which  the  student  is  refond 
to  works  on  embryology  and  histoli^y. 

Multiple,  Compound,  Ovarian  Cvstic  Tumour  (Svkosvks— 
Frolii'erous  Ovarian  Cystic  Tumour;  Multilocclak 
Ovarian  Tumour). 

284.  The  ovarian  cystic  tumour  is  a  growth  which,  in  its  mode  of 
development,  simple  nature  and  structure,  may  be  compared  to  the 
.  adenoma,  and  may  be  termed  the  adenoma  of  the  ovary  or  of  the 
peritoneum. 

It  may  reach  an  enormous  size,  and  is  then  composed  of  a  series 
of  cysts,  situated  in  the  ovary  or  in  the  broad  ligament  The  tumoor 
is  encapsuled  by  a  fibrous  covering,  and  in  its  substance  the  cavities 
are  bounded  either  by  dense  fibrous  bands  or  by  spongy  tissiK. 
which,  examined  with  a  magnifying  lens,  is  seen  to  be  made  up  of  a 
number  of  small  cysts.  The  larger  cysts  usually  contain  a  qtuntiijr 
of  watery  or  serous  fluid,  in  some  cases  almost  like  the  fluid  fourtd  in 
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hydatid  cysts,  with  coDunon  salt,  but  little  albumen.  This  fluid  may 
be  variously  coloured  by  altered  blood  pigment — purple,  red,  or  yellow. 
The  smaller  c)-sts  are  filled  with  a  gelatinous  material,  which  is  much 
more  rarely  blood-stained,  and  contains  more  albumen. 

For  microscopic  examination,  take  a  small  piece  of  the  spongy 
tissue,  in  which  minute  glistening  or  gelatinous  specks  are  to  be  seen. 

Harden  in  Miiller's  fluid  (§  55,  p.  44),  cut  sections  (§  70,  p.  50), 
stain  in  picnxarmine  (^  77,  p.  55),  and  mount  in  Farrant's  solution 
(%  106,  p.  77),  OT  Stain  in  logwood  (g  78,  p.  59),  and  mount  in  Canada 
balsam  {%  108,  p.  78). 

Examine  under  a  low  power  (  *.  50).  Throughout  the  section  are 
numerous  small  cysts,  imbedded  in  a  somewhat  cellular  and  highly 
vascular  connective  tissue.  The  nuclei  of  the  connective  tissue  cells 
'  are  deeply  stained  with  the  carmine,  and  stand  out  prominently. 
The  blood-vessels  are  seen  usually  filled  with  the  greenish  blood 
corpuscles.  The  cysts  are  very  irregular  in  outline ;  some  are  round 
or  oval,  and  simple;  others  are  subdivided  by  papilliform  processes, 
pushing  their  way  from  the  connective  tissue  stroma,  and  in  some 
cases  meeting  in  the  centre,  and  dividing  the  primary  cysts  into 
smaller  compartments. 

Lining  the  cysts  is  a  regular  byer  of  epithelium,  columnar  and  often 
cihated,  or  excavated  to  form  goblet  or  chalice  cells.  The  nuclei  of 
these  cells  can  be  distinctly  seen,  and  are  usually  situated  in  the 
lower  third  of  the  cell,  especially  of  the  chalice  celL  Notice  that  all 
the  papillary  projections  are  completely  invested  with  a  regular  layer 
of  epithelium. 

Under  the  high  ]K(wer  ( x  300)  examine  the  cellular  stroma,  with 
its  numerous  blood-vessels,  and  then  the  arrangement  and  appearance 
of  the  epithelial  cells.  There  is  no  basement  membrane;  but,  as  in  the 
adenoma  of  the  breast,  a  layer  of  flattened  nucleated  cells  is  found 
between  the  columnar  cells  and  the  connective  tissue — Debove's 
layer.  From  these  flattened  cells  spring  the  cubical  cells,  which  are 
arranged  in  a  single  or  a  double  row.  The  dee|>er  cells  are  more 
cubical  than  columnar,  and  interlock  with  the  more  superficial  layer. 
The  superficial  cells  are  tall  and  columnar,  a  few  of  them  are  ciliated, 
but  the  greater  number  are  chalice  cells.  The  nucleus,  as  seen  under 
the  low  power,  is  placed  in  the  lower  third  of  the  cell     It  is  deeply 
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stained,  and  stands  out  veiy  prominently  from  the  more  debot^ 
stained  cell.     In  the  chalice  cell  the  part  ^xive  the  nucleus  bulge 


Fig.  13s. — Drawing  of  secdon   of  >  caropound  orahan  cjitic 
Imnoar.     Suined  srith  picro-carmiiie.     ( x  300.) 

a.  Fibro-cellulai  conaeclive  tiisue  stroma. 

b.  Layei  of  flallcned  cells,  or  Debove's  layei. 
t.  Single  layer  of  chalice  cells. 

4.  Sercnkl  rows  of  cells  layen,  of  which  the  nuclei  an  teoi. 

I.  Mouths  of  the  chalice  cells. 

f.  Mucoid  material  contained  within  the  cysL 

out  slightly  before  the  mouth  of  the  cell  is  reached,  which  may  be 
seen  as  an  ovoid  opening.  The  bulging  pait  is  more  tTanspaitni 
than  the  lower  third  of  the  cell.  Within  the  cyst  a  few  cells « 
usually  lying  free,  imbedded  in  a  delicately  tinted  muccud  or  oJJoiii 
material. 

CVSTS. 

SiSS.  Cysts  have  been  already  described  as  present  in  the  Hm 
(S  ^34>  P-  133)  and  kidney  (§  173,  p.  722),  where  they  are  dwif 
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elongated  cells  grecDish  lines  may  be  seen.  These  arc  the  embryonic 
blood-vessels,  and  the  green  granular  lines  lying  within  them  are  the 
strings  of  coloured  blood  corpuscles.  The  great  resemblance  of  this 
mass  to  granulation  tissue  will  be  at  once  recognised. 

Examine  under  a  high  power  ( x  300,  or  better,  x  450).  Hoe 
the  elementary  cell  structure  is  much  more  easily  distinguished.  The 
majority  of  the  cells  are  from  -^^^  to  yrV?  ^^^  ^^  diameter  (aB 
larger  than  a  coloured  blood  corpuscle,  which  is  about  ^^inr  inch). 
There  is  no  cell  wall,  but  each  cell  has  a  distinct  deeply  stained  nadens, 
unnj  *°  TWO  ii*^*'  '"  diameter,  within  which  nucleoli  are  to  be 
observed  as  deep  crimson  dots.  Between  the  cells  is  a  voy  small 
quantity  of  granular  homogeneous  intercellular  substance,  which,  how- 
ever, in  many  cases  is  almost  indistinguishable.  The  elongated  cdb 
must  also  be  observed  under  this  power ;  these  are  only  sarcoma  fi-iw 


Fig.    136. — Small   raund-celled  suconm.     Stuned  with    [ncro- 
caimmc     (X300.) 

a.  Small  round  cells,  with  U^  nuclei ;  the   nucleoli   «re    not 

represented. 

b.  Flattened  spindle-shaped  cells,  fanning  the  walls  of  ibe  em- 

bryonic blood-vessels. 

which  have  taken  their  present  shape  because  of  the  pressure  to  wfaki 
they  have  been  subjected,  and  the  blood  corpuscles  which  lie  bef  ea 
the  rows  of  elongated  cells  appear  to  have  been  the  compresstog  agac 
and  it  appears  as  though  the  blood  had  simply  been  forced  in  br 
tween  the  sarcoma  celts.  The  blood-vessels  in  this  growth  arc  qms 
embryonic  in  type,  and  are  composed  of  modified  sarcoma  cells  ooK 
Examine  a  transverse  section  of  such  a  vessel,  and  note  the  flattrr^ 
layer  of  cells  next  to  the  blood  current,  and  the  gradual  transhiao  - 
the  successive  layers  from  the  flattened  to  the  rounded  cdL  Tbt 
occurrence  of  the  small  hsemorrhages,  and  the  method  of  spnac£K 
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of  the  tumour,  must  be  remembered  in  connection  with  this  structure. 
The  walls  of  the  vessels  in  the  tumour  are  exceedingly  delicate,  and 
the  least  extra  stain  on  them  causing  them  to  give  way,  blood  is 
poured  into  the  surrounding  sarcomatous  tissue.  This  may  be  seen 
even  with  the  naked  eye,  and  can  be  corroborated  under  the  micro- 
scope. The  tumour  cells  are  in  direct  contact  with  the  blood 
current,  and  some  of  them  may  be  carried  by  the  blood,  first  to  the 
lungs,  where  secondary  growths  first  make  their  appearance,  and 
then  to  the  other  organs,  especially  those  of  great  vascularity.  The 
small  round-celled  sarcoma  is  perhaps  the  most  malignant  of  the 
group.  It  grows  exceeding  rapidly,  infiltrates  locally,  and  spreads 
by  the  blood-vessels.  The  degenerations  to  which  it  is  liable  will 
be  best  considered  with  those  of  the  other  s; 


Large  Round-Celled  Sarcoma. 

288.  The  large  round-celled  sarcoma  differs  very  markedly,  in 
many  respects,  from  the  preceding  form.  It  grows  in  much  the 
same  positions,  but  affects  specialty  the  submucous  tissue  of  the 
phaiyru  and  posterior  nares,  where  it  forms  a  small,  firm,  almost 
fibrous,  pate,  polypoid  mass,  which  is  sharply  defined  from  the  sur- 
rounding healthy  tissues.  It  is  to  a  certain  extent  malignant,  but  in  a 
much  lower  degree  than  the  small  round-celled  sarcoma,  and  rarely 
gives  rise  to  secondary  growths. 

Harden  in  Miiller's  fluid  (§  55,  p.  44),  stain  in  picro-carmine 
{§  77>  P-  55)'  mount  in  Farrant's  solution  (§  106,  p.  77);  or  stain 
in  logwood  i%  73,  p.  59),  and  mount  in  Canada  balsam  (§  108, 
p.  78). 

Examine  under  low  ( x  50)  and  high  { x  300)  powers,  first  the 
cells  which  are  seen  to  be  rounded,  and  some  two  or  three  times 
as  laige  as  the  celts  of  the  small  round-celled  form.  Each  cell  is 
made  up  of  two,  three,  or  four  large  ovoid  nuclei,  surrounded  by  a 
quantity  of  protoplasm.  Throughout  the  tumour  is  a  delicate  fibril- 
lated  intercellular  substance,  which  at  certain  points  is  collected  into 
thicker  bands.  These,  along  with  thin  walled  vessels,  divide  the 
large  celts  into  groups,  which  vary  considerably  in  size.  At  other 
[loints,  especially  where  the  fibrillar  tissue  is  present  in  latge  quantity^ 
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elongated  or  spindle  cells  may  be  seen,  almost  like  those  which  are 
found  in  organising  granulation  tissue.  The  vessels,  as  in  all  Stf ■ 
comas,  are  quite  embiyonic  in  type,  and  have  thin  cellular  walls. 

Spindle-Celled  Sarcoma. 

tn  the  spindle-celled  sarcoma  there  is  an  attempt  at  the  fonnation 
of  more  highly  organised  connective  tissue.  The  cells  become 
elongated,  and  in  most  cases  the  amount  of  intercellular  substance 
is  increased,  and  the  development  of  the  vessels  is  carried  scmiewhal 
further. 

Of  these  tumours  the  more  important  are  the  following. 

Recurrent  Fibroid  Tumour. 

289.  The  recurrent  fibroid  of  Paget,  like  the  other  tumours  of  this 
group,  is  found  growing  from  connective  tissue  in  almost  any  posidoo, 
but  especially  in  fascis,  periosteum,  breast,  kidney,  liver,  skin,  sod 
dura  mater.  The  cases  recorded  by  Paget  appear  to  grow  principaDj 
from  periosteum  and  subcutaneous  tissue  in  various  parts  of  the  body. 
They  vary  in  size  from  that  of  a  filbert  to  as  much  as  a  foot  in  one  of 
their  dimensions,  and  are  characterised  by  their  tendency  to  recm 
locally,  but  without  any  special  tendency  to  local  infiltration.  Tht^ 
are  rounded  or  lobulated,  and  are  firmly  attached  to  the  tissue  froD 
which  they  grow.  On  section  they  are  firm,  tough,  and  irregular,  and 
have  frequently  a  fleshy  look.  They  may  be  pale  pink  or  brownlsli 
red,  almost  like  the  fibroma,  and  the  surface  has  a  streaky  look,  as  if 
from  the  presence  of  bands  of  fibrous  tissue.  It  is  from  this  x^^eas- 
ance  that  they  derive  the  name  "  fasciculated  sarcoma." 

Harden  in  Miiller's  fluid  (g  55,  p.  44),  stain  in  picrocaimiDe 
(§  77,  p.  55),  and  mount  in  Farrant's  solution  {§  106,  p.  77). 

Examine  under  a  low  power  ( x  50),  for  the  ^sciculated  appear- 
ance. A  series  of  bundles  of  cells  may  be  seen  interlacing  with  ooe 
another  in  all  directions ;  some  of  these  are  cut  longitudinally,  otfaos 
obliquely,  others  again  transversely.  Few  blood-vessels  are  found, 
and  such  as  are  present  axe  of  higher  organisation  than  are  those 
developed  in  the  small  round-celled  sarcoma. 
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Under  the  high  power  ( x  400)  the  bundles  are  seen  to  be  made 
up  of  "narrow,  spindle-shaped,  elongated,  caudate,  and  oat-shaped 
nucleated  cells."  In  these  cells  are  nuclei,  which  are  said  to  distend 
the  body  of  the  cell  at  the  point  at  which  they  are  present.  Some 
of  the  cells  have  bifurcated  ends,  but  the  majority  of  them  are  oat- 
shaped,  and  between  them  is  a  small  quantity  of  fibrillated  inter- 
cellular substance.  These  tumours  recur  locally  only  when  they  are 
imperfectly  removed,  and  in  the  first  instance  do  not  give  rise  to 
secondary  growths ;  but  when  they  have  been  repeatedly  removed, 
the  recurrent  mass  very  frequently  resembles  the  form  next  to  be 
described — it  is  more  truly  sarcomatous. 

True  Small  Spindle-Cblled  Sarcoma. 

890.  This  grows  in  much  the  same  positions  as  the  foregoing,  and, 
like  it,  comparatively  rarely  gives  rise  to  secondary  growths.  It  may 
attain  a  considerable  size,  is  surrounded  by  a  more  or  less  definite 
capsule,  and  on  section  presents  a  firm,  solid,  or  elastic,  pale,  fleshy 
surface ;  not  so  smooth  as  in  the  oat-shaped  form,  and  with  the  glisten- 
ing or  fibroid  streaks  more  pronounced.  When  secondaiy  tumours 
do  occur,  they  are  found  in  the  same  position  (the  lung  first)  as  the 
other  sarcomatous  growths. 

Prepare  as  above,  and  examine  under  both  low  ( x  50)  and  high 
(  X  400)  powers.  The  spindle  celk  are  more  perfectly  formed,  and, 
as  a  rule,  are  somewhat  larger  and  more  elongated  than  are  the  cells 
of  the  recurrent  fibroid  proper.  They  are  arranged  in  bundles, 
which  interlace  in  all  directions,  so  that  the  cells  are  seen  in  various 
sections.  Those  cut  longitudinally  are  seen  as  the  ordinary  spindle 
cells,  with  ovoid,  or,  in  some  cases,  rod-shaped  nuclei.  Others  are 
cut  obliquely,  and  these  appear  to  be  ovoid  cells ;  whilst  others 
again,  cut  transversely,  appear  to  be  round  cells.  It  must  be  noticed, 
however,  that  these  sections  are  comporativety  small,  and  that  some 
of  them  have  no  nucleus,  owing  to  the  fact  that  the  sections  are  made 
near  the  end  of  the  celb  to  which- the  ovoid  nuclei  do  not  extend. 

Where  the  section  passes  transversely  through  the  centre  of  a  cell, 
the  nucleus,  of  course,  is  divided,  and  the  rounded  section  appears 
to  have  a  nucleus  also. 
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Running  through  the  sectitm  cmbryoDic  blood-vessels  arc  fcnmd. 


Fig.  137. — Small  spindle-celled  sarcoma.  Staiaed  with  picro- 
carmine.     ( x  300.) 

a.  Well-formed  spindle  cells. 

i.   More  elongated  spindles  bounding  one  of  (he  vascular  cbantiris. 

t.   Embryonic  blood-vessel  cut  transversely. 

J.  Transverse  section  of  spindle  cell.  <Tliis  transveiw  section, 
with  ihe  section  of  Ihe  nucleus  in  its  centre,  must  not  be  mis- 
taken for  a  round  cell.) 

similar  in  structure  to  those  met  with  in  the  small  round-celled  sar- 
coma ;  but  here  they  are  not  so  numerous. 


Myeloid  Sarcoma, 

291.  The  myeloid  or  giant-celled  sarcoma  is  perhaps  the  most 
common  variety  of  the  small  spindle-celled  sarcoma.  It  consists  of 
a  small  spindte-celled  sarcoma  with  the  addition  of  giant  cells,  these 
being  present  probably  because  of  the  position  io  which  the  lumouT 
is  growing. 

They  are  large  tumours,  of  stow  growth,  occurring  either  within  the 
shaft  or  epiphyses  of  a  bone  or  under  the  periosteum,  especially  in  the 
following  positions :—  the  upper  end  of  the  tibia,  the  lower  end  of  the 
femur,  upper  end  of  the  humerus,  on  the  outer  surface,  or  within  the 
lower  jaw — constituting  one  form  of  malignant  epulis — or  in  the 
antrum.  When  growing  under  the  periosteum  they  are  surrounded 
by  a  fibrous  capsule  only ;  but  when  in  the  centre  of  the  bone  tbcj' 
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expand  the  outer  shell,  which  may  become  so  thin  that  it  crackles 
under  pressure  of  the  finger.  They  are  moderately  firm,  fleshy,  or 
elastic  tumours,  pinkish  or  brownish  yellow  in  colour,  and  on  section 
have  a  peculiar  "  fasciculated  "  or  sometimes  a  marbled  appearance. 
The  peripheral  or  growing  part  of  the  tumour  Is  usually  more  pink 
than  the  centre,  which  is  pale  or  brownish  yellow,  almost  fatty  looking, 
and  variegated  with  patches  of  brown  or  red  (luemorrhages  of  various 
ages),  whilst  at  certain  points  are  cysts  containing  a  yellow  or  brown 
gelatinous  material  (derived  from  softened  tumour  tissue  stained  with 
altered  blood  pigment).  On  section  small  fragments  of  bone  may  be 
found,  especially  near  the  periphery  of  the  tumour.  The  hxroonhages 
and  cysts  are  very  characteristic  of  this  form  of  growth,  as  the  vessels 
are  numerous,  embryonic  in  structure,  and  situated  in  a  tumour  which 
is  especially  liable  to  injury  from  external  violence,  from  its  exposed 
position  and  the  unyielding  structure  on  or  in  which  it  grows. 

Treat  as  for  recurrent  fibroid  tumour  (g  1S9,  p.  466).  Under  the 
low  power  the  bundles  of  small  spindle  celb,  well  developed,  and  cut 
in  various  directions,  are  readily  observed.  Throughout  the  tumour 
small  green  granular  masses  are  seen  (small  collections  of  coloured 
blood  corpuscles),  and  then  the  giant  cells,  more  or  less  numerous, 
are  seen  as  areas  of  protoplasm,  delicately  stained,  with  small  crimson 
specks  scattered  through  ihem.  Under  this  power  they  appear  to  be 
about  the  size  of  a  pin's  head.  The  delicate  green  lines  indicating 
the  position  of  the  blood-vessels  are  very  numerous ;  in  a  specimen 
hardened  in  Miiller's  fluid  these  vessels  are  much  more  readily  dis- 
tinguished than  in  one  hardened  in  spirit. 

Under  the  high  power  ( x  300)  examine  the  spindle  cells.  The 
description  given  of  them  in  the  spindle^celled  sarcoma  applies  in 
this  case  also.  The  blood-vessels  are  exceedingly  numerous,  and 
are  composed  simply  of  tumour  cells,  more  or  less  regularly  arranged 
in  rows,  between  which  the  coloured  blood  corpuscles  (green)  have 
pushed  their  way.  .'Vround  these  embryonic  bloodvessels  green  masses 
of  extravasated  blood  are  frojuently  met  with,  the  corpuscles,  with 
their  double  outlines,  lying  in  direct  conUct  with  both  spindle-shaped 
and  giant  cells. 

The  giant  or  myeloid  cells  resemble  ver^-  closely  the  osteoclasts  of 
bone.    They  are  large  irregular  masses  of  dclicalely  tinted  proti)].!asm, 
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in  which  are  imbedded  twelve,  twenty,  or  more,  deeply  stained  nodci 
scattered  irregularly  throughout  the  mass.  In  many  cases  these  cdk 
are  also  vacuolated. 


Fig.  138. — Mjrelotd  or  giant-celled  tarcomk.     Slained  with  picro- 
carmine.     (  x  300.) 
a.  Spindle  cells,  of  which  the  tumoui  is  principally  composed. 
i.  CelU  arranged  to  fonn  the  walls  of  embryonic  blood.vcsscU. 

c.  Giant  cell,  with  Urge  number  of  nuclei  scattered  ibrougbout  it> 

ptolopUsm. 

d.  Transverse  sections  of  spindle  cells. 

t.  Exirivauled  coloured  blood  corpuscles— escaped  from  ruptured 

Although  this  is  the  typical  form  of  the  giant-celled  sarconui,  ii 
must  be  remembered  that  these  giant  cells  may  be  met  with  in  any 
sarcoma  which  is  growing  in  connection  with  bone,  so  that  tbeir 
presence  must  be  looked  upon  simply  as  an  accident  of  position  of 
the  tumour.  Granules  of  altered  blood  pigment  may  usually  be 
seen  in  this  tumour.  In  the  yellow  patches  above  described  many 
of  the  spindle  cells  are  becoming  granular  and  fatty,  so  that  the 
myeloid,  like  the  round-celled,  sarcomas  frequently' undergo  hxi\ 
degeneratioa 

The  typical  form  seldom  gives  rise  to  secondary  growths;  but  sikI 
secondary  tumours  as  have  been  examined  are  found  in  the  [>onooa 
ordinarily  affected  (the  lung),  and  then  they  contained  no  giaot  cells, 
but  were  simply  small  spindte-celled  s 
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On  cutting  into  the  tumour  small  hard  spicules  are  found ;  but  as 
they  are  composed  principally  of  a  cancellous  form  of  bone,  they 
may  be  cut  through  with  a  knife.     Prepare  as  for  the  other  sarcomas 


Pic.  142.^ — Ostco-uircoma  itiined  wilh  picro^carmine.     (x  80.) 

■"  ''  a.  Band  of  old  fibrous  tissue. 

..^  *.  Sarcoma  cells. 

I.    Pink  bony  matrix,  as  yet  appaiently  librous. 
..u'^  d.  Cells  lying  in  the  fibrous  nulrix. 

^  '         {§  389,  p.  466),  and  examine  under  the  low  power  { x  50).    The 

'!'■  ■       softer  parts  are  composed  entirely  of  cells,  round  or  spindle,  as  the 

I^        case  may  be.     At  certain  points  pink  bands  of  fibrous  looking  tissue 

■f.  ■        may  be  seen  pushing  their  way  between  the  masses  of  cells  (the 

.1'-        matrix  is  becoming  fibrous).     Passing  funher,  in  the  same  direction, 

■iS--      small  green  patches  come  into  view,  in  which  may  be  seen  r^ular 

bone  structure.     In  these  patches  or  spicules  there  is  the  regular 

lamination.     Haversian  canals  may  be  distinguished,  and  all  the 

essential  features  of  true  ossification. 

Under  the  high  power  ( x  300)  it  will  be  seen  that  the  tumour 
[.,(ieis-  cells  take  the  place  of  the  osteoblasts  in  this  bone,  but  that  otherwise 
jQ  if.  '  the  spicules  are  in  all  respects  like  true  cancellous  bone.  Further,  it 
.■jri- '  must  be  noticed  that  in  the  neighbourhood  of  these  growing  cenires  of 
^uj  a  -  ossiScation  the  cells  are  modified,  many  have  assumed  the  characters 
p*i^  of  cartilage  celb  imbedded  in  spaces  bounded  by  capsules,  and  sur- 
", ,  jis'  rounded  by  the  pink  matrix.  Later  these  st-cm  10  become  imjireg- 
^  jjT  nated  with  lime  salts,  just  as  in  the  growth  and  development  of 
1  bone 
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regions  it  was  slaty  grey,  whilst  in  certain  areas  it  was  white  ot  pale 
pink.  It  was  comparatively  soft,  and  extremely  vascular.  Frepan 
such  a  tumour  as  at  §  289,  p.  466,  and  examine  under  a  low  power 
(  X  50}.     Under  this  power  note  the  arrangement  of  the  Urge  spindle 


Fig.  139.  —  Drawine  of  melanotic  sarcoma.    Stained  with  logwood, 
and  mounted  in  Canada  balum.     (  k  60.) 
a.   Small  deeply  Mained  cells. 
*.   Spindle  cells,  with  protoplasm  around  the  nocleu*  deeply  p^;- 

c.  Large  spindle  cells,  arranged  concentrically. 

d.  Large  non-pigmented  spindle-shaped  01  Jrregulai  cells. 

Notice  the  peculiar  concentric  and  reticnUr  a ~— 

these  cells. 

cells  into  an  open  concentric  network,  with,  in  some  cases,  numcroiis 

small  round  cells  lying  in  the  meshes.     Remember  also  that  scxne  oi 

the    large  cells  are  cut  transversely,   and  that  they  are  frequently 

arranged  in  bundles.     At  certain  points  only  pigment  may  be  seec 

collected,  chiefly  around  the  nuclei  of  the  large  spindle  cells. 

Under  the  high  power  { x  300)  examine  the  large  spindle-shapec! 

or  branching  cells  of  which  the  open  network  is  composed,  ^xam'"^ 

both  longitudinal  and  rounded  transverse  sections,  and  also  the  great 

number  of  small  round  cells  with  which,  in  some  cases,  the  meshes 

are  crammed.    Notice  the  embryonic  blood-vessels,  with  tissue  wfaidi 

presents  all  the  characters  of  lymphatic  tissue  around  them.     .\rcNit>d 

some  of  these  vessels  are  found  small  haemorrhages,  in  which  there  ii 

a  collection  of  altered  blood  pigment     This  altered  blood  pigmesi 

must  be  cajefully  distinguished  from  the  melanin  proper,  which  ■■!> 
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found  in  the  cells  of  the  tumour.    The  melanin,  or  black  pigment  of 
the  tumour,  is  not  directly  derived  from  the  blood  pigment,  but 


Fic.  140.— Melanotic  hucoduu     Stained  with  It^irood.     ( x  4ja) 

a.  Larec  spindle-shaped  cell. 

b.  Bnmching  celL 

c.  Pigment  around  Ducleui. 

d.  Pignenl  Iwrween  cells. 

Note  the  concentric  airangtmcnt  of  the  cells  which  at  certain 
point*  foim  a  kind  of  neiwork. 

appears  to  be  elaborated  by  the  large  cells  of  which  the  tumour  is 

composed.     Under  a  high  magnifying  power  it  is  seen  as  golden 

yellow  or  black  granules,   situated  around  the  nuclei  of  the  large 

iipindle  cells,  more  rarely  in  their  protoplasm,  and  more  rarely  still  in 

the  spaces  between  the  cells  ;  treated  with  dilute  hydrochloric  acid, 

and  then  soaked  in  a  solution  of  potassium  feirocyanidc,  no  blue 

reaction  is  obtained  \  but  if  a  section  be  boiled  in  a  solution  of  caustic 

potash,  the  pigment  is  dissolved,  and  a  brown  tinge  is  given  to  the 

caustic  potash  solution,  which  immediately  disappears  on  the  addition 

of  chlorine  water.     The  pigment  seen  in  old  hemorrhages,  in  brown 

induration  of  the  lung,  &c,,  gives  a  blue  reaction  with  hydrochloric 
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Osteoid-Sarcoma. 

297.  A  very  malignant  form  of  sarcomatous  tumour  is  the  osteoid 
sarcoma,  which  grows  primarily  from  the  periosteum,  but  which  gives 
rise  to  secondary  growths  in  the  lungs,  serous  membranes,  and  other 
organs.  Prepare  as  above  (§  289,  p.  466).  Examine  under  the  km 
power,  and  note  that  there  is  an  increase  of  the  intercellular  sub- 
stance, and  that  the  cells  are  considerably  larger  than  those  of  a 
smaU  round-celled  sarcoma,  and  are  multinucleated 

Under  the  high  power  ( x  300)  examine  more  carefully  the  large 
rounded  multinucleated  cells,  between  which  is  the  translucent  into- 
cellular  substance,  delicately  stained  with  the  carmine  of  the  poo- 
carmine;  whilst  at  certain  points,  especially  near  the  newly  formed 
blood-vessels,  this  material  is  infiltrated  with  dark  or  h^hly  rc&actile 
calcareous  particles.  Where  the  calcihcatioD  is  complete,  the  sedioo 
gives  a  green  reaction  with  the  picric  acid  of  the  picro-cannine.  Tht 
true  bone  structure  is  entirely  wanting  in  this  tumour,  and  the  luud- 
ness,  from  which  the  tumour  derives  its  name,  is  due  entirely  to  the 
calciiication  of  the  cartiloginoid  matrix. 

Degenerations  and  MoDincATioNS  or  Structure  op  Sarcomas. 

298.  Sarcomas  may  undergo  fatty  degeneration  of  the  cells,  which 
first  become  granular,  and  then  may  break  up  altogether.  This  it 
readily  recognised,  even  with  the  naked  eye,  as  the  degenentiDg 
patches  of  the  tissue  become  cream  coloured  or  yellow. 

Hcemorrhagic  degeneration  from  rupture  of  the  embryonic  Mood- 
vessels  is  also  very  frequently  met  with.  This  is  often  accompanied 
by  the  so-called  cystic  degeneration,  described  in  the  myeloid  sarcoou 
<g  '9',  P-  469)- 

Hyaline  degeneration,  especially  of  the  cells  in  the  immediate 
neighbourhood  of  the  blood-vessels,  giving  rise  to  a  kind  of  hyaline 
covering  for  the  vessel 

Myxomatous  degeneration  of  sarcomatous  cells  is  also  often  fooad 
The  tumour  then  becomes  mucoid,  and,  on  microscopic  examinatioii. 
clear  mucoid  globules  are  seen  in  the  swollen  cells.  This  must  be  cait- 
fiilly  distinguished  from  mucoid  softening  of  the  intercellular  subetance. 
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thelium  is  in  a  state  of  great  proliferative  activity — the  lips,  tongue, 
mouth,  orifice  of  vagina,  rectum,  and  penis.  The  fully  developed 
epithelioma  occurs  as  an  irregular  warty  looking  mass,  the  surface  of 
which  is  ulcerated,  and  has  an  extremely  characteristic  appearance, 
generally  compared  to  that  of  a  cauliflower,  from  the  prominence  of 
certain  small  white  points  and  ridges.  From  this  sur&ce  an  initam 
watery  or  ichorous  fluid  exudes.  The  ulceration  takes  place  only  oo 
the  more  or  less  rounded  main  mass  of  the  tumour.  At  the  natgiii 
of  this  large  mass  there  is  great  induration,  whilst  surrounding  it,  bat 
at  some  little  distance,  are  numerous  small  Arm  nodules,  each  of 
which  is  distinctly  marked  off  from  the  surrounding  tissues.  Oo 
scraping  the  surface  with  a  knife,  the  small  white  points  come  aw^ 
as  rounded  pellets,  leaving  behind  them  distinct  pits  or  depressions. 
Press  one  of  these  between  two  glass  slips,  and  then  examine  in 
neutral  solution  (§  32,  p.  34),  when  it  is  found  to  consist  prindpdJy 
of  large  flattened  epidermic  scales,  which  stain  yellow  with  pkro- 
carmine. 

On  section  the  tumour  is  firm,  and  running  through  the  maa, 
bounding  the  white  or  yellowish  masses  of  epithehum,  are  white 
glistening  fibrous  bands ;  but,  as  one  would  expect  from  the  Eact  dm 
haemorrhages  are  extremely  rare  from  these  epitheliomas,  there  are 
veiy  few  blood-vessels  near  the  free  surface. 

Harden  portions  of  the  tumour  in  picric  acid  (§  63,  p.  47),  m 
Miiller's  fluid  (§  55,  p.  44),  and  in  methylated  spirit  (§  54,  p.  44). 
Stain  one  section  in  picro-carmine  (§  77,  p.  55),  and  mount  in  Fh- 
rant's  solution  (§  106,  p.  77) ;  a  second  in  logwood  (g  78,  pL  59),  and 
mount  in  Canada  balsam  (§  108,  p.  78). 

Under  the  low  power  (  x  50),  examine  first  the  free  surfrux  of  the 
tumour,  especially  near  the  margin,  where  there  will  be  noticed  in 
extraordinary  development  of  squamous  epithelium,  which,  instead  of 
merely  clothing  the  papillae,  grows  downwards  in  finger-like  ptocesset 
some  distance  into  the  subjacent  tissues,  and  sends  out  secoodanr 
processes  in  all  directions.  Around  these  hypertrophied  masses  of 
epithelium  there  appears  to  be  a  considerable  increase  in  the  nnmber 
of  smafl  round  cells  in  the  connective  tissue,  and  although  the  ^-cssck 
do  not  come  near  the  surface,  because  of  the  thick  layer  of  epithdhm, 
in  this  subjacent  tissue  they  are  often  of  considerable  size.     In  dK 
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SQUAMOUS  EPITHEUOAfA.  4**! 

Still  deeper  tissues  the  masses  of  epithelium  (stained  brown)  are  seen 
running  in  all  directions,  each  mass  being  surrounded  by  the  cellular 
proliferating  connective  tissue  (stained  pink).     At  certain  points  in 


Fic.   143.— EiHtheliamB  of  tongne.     Suined  vith  picro-cmnmiie. 
(X  loa) 
a.  Colloid  cenlres  at  epithelial  globoles  ot  "  cell  nettt." 
i.  Flattened  layers  of  cells  around  these  colloid  centres. 
c.    Lai^er  colloid  ma&sa.    These  colloid  masses  are  probably  com- 

posfd  partly  of  homy  sqaamcs,  such  as  are  met  with,  aa  thfi 

stialum  comeum  of  the  normal  skin. 

these  brown  masses  of  epithelium  are  yellow  areas,  evidently  com- 
posed of  strata  or  layers  of  flattened  celb,  the  centre  of  the  mass 
being  almost  homogeneous.  These  yellow  areas  are  the  cell  nests 
which  are  so  characteristic  of  the  epithelioma. 

Under  the  high  power  (  x  300)  observe  that  the  epithelial  cells  of 
which  the  penetrating  columns  are  composed  are  io  all  respects  like 
those  which  are  foimd  on  a  cutaneous  surface.  The  rete  Malpighii  and 
stratuin  comeum  can  be  readily  distinguished,  and  it  is  to  this  (act 
that  the  tumour  owes  its  characteristic  appearance,  especially  near  the 
sariace.  The  rete  Malpighii  is  usually  very  well  marked  ;  the  ger- 
minal  layer  and  the  prickle  cells  are  also  easily  distinguished.  The 
stratum  graoulosum  and  stratum  lucidum  are  not  so  readily  made 
out,  but  the  homy  layer  is  frequently  very  highly  developed,  especially 
in  the  ceU  nests,  which  under  this  power  are  seen  to  be  composed  of 
concentric  layers  of  flattened  cells  arranged  around  a  central  colloid 
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484  TUMOURS. 

the  dmple  adenoma  and  the  true  cancer,  and  also  to  bear  the  same 
relation  to  a  papilloma  of  the  intestine  that  a  squamous  epithellBma 
bears  to  a  cutaneous  papilloma. 

It  may  be  considered  that  the  invading  epithelium,  in  place  oi  beii^ 
squamous,  is  columnar  or  cubical,  that  hollow,  finger-like  processes  of 


Fig.    145. — Columiur-celled    ej^thdionu    (adenoid    cuicer    of 
stomach).     Stained  with  piCTo-canniDc     ( x  100.) 
a.  Colunuutr  epithelial  cells. 

*.  Stroma,  in  which  are  muncroui  yoong  connectiTc  tisue  ceDs. 
e.   Alveolus. 

d.  Blood-vessel  in  wall  of  stomach. 
/.   Hoscnlat  libres  from  wall  of  stomach. 

epithelium  branch  or  bud,  and  project  into  the  subjacent  tissue,  where 
they  are  seen  as  spaces  lined  by  a  distinct  layer  of  columnar  epi- 
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484  TUMOURS. 

the  simple  adenoma  and  the  true  cancer,  and  also  to  bear  the  same 
relation  to  a  papilloma  of  the  intestine  that  a  squamous  epithellBou 
bears  to  a  cutaneous  papilloma. 

It  may  be  coDsidered  that  the  invadiDg  epithelium,  in  place  of  being 
squamous,  is  columnar  or  cubical,  that  hollow,  finger-like  processes  of 


Fia.    145.— Coluumw-celled    epiibelionu    (adenoid    csdcct    of 
stomach).     Stained  with  picro-canniDc     (x  100.) 
a.  Columnar  epilheliat  cells, 
i.  Stroma,  in  which  are  numerous  ^ang  connectiTc  tisue  cdb. 

c.  Alveolus. 

d.  Blood-vessel  in  wall  or  stomach. 

I.    Muscular  fibres  from  wall  of  stomach. 

epithelium  branch  or  bud,  and  project  into  the  subjacent  tissue,  where 
they  are  seen  as  spaces  lined  by  a  distinct  layer  of  columnar  ep»- 
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tbelium,  which  in  some  cases  proliferates,  and  becomes  more  or  less 
inegular.  Sections  of  such  a  tumour  have  very  much  the  appearance 
of  a  true  cancer  of  the  encephaloid  type.  Between  the  hollow  epi- 
thelial prolongations  a  variable  amount  of  fibro-cellular  connective 
tissue  is  formed,  which  appears  to  be  the  result  of  an  irritative  over- 
growth of  the  pre-existing  connective  tissue. 

A.  structure  similar  to  that  already  described  is  met  with  as  a 
primary  growth  in  the  large  intestines — especially  at  the  flexures— and 
rectum,  as  a  soft,  pale,  succulent  mass  projecting  into  the  intestinal 
tube.  The  surface  frequently  ulcerates  in  this  position.  It  is  so 
frequently  met  with  in  the  lower  part  of  the  bowel,  that  it  is  spoken 
of  as  the  malignant  polypus  of  the  rectum.  It  is  also  met  with  in 
the  stomach  in  a  more  difiuse  form,  where  it  is  liable  to  undeigo  a 
peculiar  softening,  almost  like  that  of  colloid  cancer,  for  which  it  may 
be  easily  mistaken ;  in  the  liver,  commencing  in  the  epithelium  of  the 
bile  ducts ;  and  in  the  lungs,  being  there  developed  probably  from 
the  epithelial  layer  of  the  bronchial  glands. 

In  the  liver  this  columnar-celled  epithelioma  presents  to  the  naked 
eye  very  much  the  appearances  of  true  cancer.  Scattered  throughout 
the  substance  of  the  o^an  are  a  number  of  rounded  or  irregular 
masses,  each  of  which  has  a  characteristic  appearance,  the  growing  or 
peripheral  part  is  much  more  vascular,  softer,  and  more  pink  than  the 
centre,  where  the  tissue  is  yellower,  or  in  some  cases  hbrous.  These 
masses,  therefore,  veiy  closely  resemble  scirrhous  cancer  in  an  early 
stage  of  development 

In  sections  taken  from  the  rectum,  the  liver,  the  stomach,  and  the 
lung,  the  tumour  structure  may  be  easily  determined. 

Harden  in  Miiller's  fluid  and  spirit  (§  56,  p.  45),  stain  one  section 
in  Ic^ood  (§  78,  p.  59),  and  mount  in  Canada  balsam  (g  108,  p.  78); 
stain  the  others  in  picro^armine  (§  77,  p.  55),  and  mount  in  Farrant's 
solution  (§  106,  p.  77). 

Under  the  low  power  (  x  50). — In  the  purest  form,  as  seen  in  the 
rectum,  there  first  appears  to  be  an  enormous  increase  in  the  size  of 
the  gland  tubes  in  the  true  mucous  membrane.  From  this  point 
there  is  a  gradual  invasion  of  the  deeper  structures  until  the  whole 
thickness  of  the  intestinal  wall  is  involved.  Between  the  large  gland- 
like tubes  small-celled  infiltration  may  be  seen,  at  cerUin  points  only. 
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as  in  the  squamous  epithelioma,  and  these  especially  in  the  decpa 
parts  of  the  growth.  Small  outlying  nodules  of  the  glandular  tissae 
may  also  be  observed. 

Under  a  higher  power  the  glandular  tissue  must  be  more  fiillj 
examiued.  Each  tube  is  found  to  be  lined  by  a  layer  of  regnlv 
columnar  epithelium,  the  nucleus  usually  being  placed  in  the  kntr 
third  of  each  cell  Beneath  the  well-formed  epithelial  cells  flattenai 
cells  may,  in  very  good  preparations,  be  recognised,  but  they  a^iear 
to  be  very  inconstant,  even  in  number.  Around  some  of  the  tnbes, 
especially  those  near  the  surface,  the  stroma  is  like  normal  coDoec- 
tive  tissue,  but  in  the  deeper  parts  of  the  tumour,  as  already  described, 
there  is  a  great  increase  in  the  number  of  small  round  cells. 

In  the  lung  the  appearances  are  much  the  same,  the  tubules  innd- 
iug  the  lung  substance  in  all  directions.  The  appearances  desczibed 
above  are  here  very  readily  rec<^nised. 

In  the  liver,  if  a  small  piece  of  the  pink  peripheral  pan  of  ik 
tumour  be  examined,  the  appearances  arc  also  very  similar  to  tboae 


Fig.  146. — Columnar  epithcliuma.   Secandai]' giowth  in  the  iscdi- 
Bslinal  gland.     Stained  with  It^nood.     (  x  300,  slier  GrecoBcldl 
t.i.  Single  layer  of  epithelium  in  irr^ulariy  shaped  space. 
i.d.  Double  row  of  epithelial  cella. 
t.L  Young  growing  connective  tissue  cells  (indiiferent  tissac>. 

before  described ;  but  if  a  portion  taken  from  the  centra]  faarda  p 
be  examined,  an  enormous  increase  in  the  stroma,  which  b  s 
bbrous  and  contains  comparatively  few  round  cells,  may  be  doi 
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strated.  In  consequence  of  this  increase  in  the  amount  of  stroma, 
the  gland  follicles  or  tubes  are  more  widely  separated,  and  are  much 
more  iiiq;uhu'  both  in  ^ze  and  shape,  and  where  the  tissue  in  the 
centre  is  still  <dder,  the  epithelium  fills  the  spaces  irregularly,  and  the 
lumen  of  the  tubule  is  entirely  obliterated.  These  points  must  be 
carefully  kept  in  view  when  the  growth  and  development  of  malignant 
aHwinma  and  its  rcUtion  to  true  carcinoma  are  under  coDsideiatioiL 


Carcinoiu  or  Cancer. 

802.  The  Hue  carcinoma  consists  of  a  system  <A  connected  alveoli, 
bounded  by  fitrnMis  walls,  and  containing  cells  of  an  epithelial  type. 
Imbedded  in  the  fibrous  stroma,' and  quite  separated  fiom  the  epi- 
thelial elements,  run  well  deueb^  blood-vessels.  I^  fiirther,  it  is 
stated  that  the  alveoli  are  in  direct  communication  with  the  lymphatics 
at  the  margin  of  the  timiour,  the  essential  features  of  the  carcinoma 
we  enumerated.  Any  classification  given  must  depend  (i)  upon  the 
ajnount,  nature,  and  arrangement  of  the  stroma,  and  (a)  the  number 
aod  diaiacter  of  the  cellular  contents  of  the  alveoU. 

Scirrhous  Cahcer. 

808.  In  the  sdrrhous  or  hard  cancer  the  tyi»ca]  carcinomatous 
structure  is  well  developed.  A  stroma,  with  well-formed  blood-vessels, 
derived  from  the  mesoblast,  and  epithelial  cells,  derived  most  probably 
either  from  the  epi-  or  hypo-blast,  are  seen.  The  alveolar  structure  is 
exceeding^  well  marked,  fiom  the  fact  that  the  growth  is  slow,  and 
the  fibrous  stroma  is  well  developed.  Sdnhous  cancer  occurs  as  a 
hard,  firm  tumour,  varying  somewhat  in  appearance,  according  to  the 
podtion  in  which  it  grows— breast,  pylorus,  cESOphagus,  rectum,  testes, 
ovary,  kidney.  In  the  breast  it  forms  a  hard,  rounded  mass,  which  is 
firmly  attached  to  the  subcutaneons  tissue,  and  very  frequently  causes 
retraction  of  the  nipple.  The  section  has  a  greyish  white,  glistening, 
or  silvery  appcaiaoce,  with,  here  and  there,  yellow  patches.  This 
appearance  b  due  to  the  presence  of  bard  fibrous  bands,  which  run 
across  and  between  small  yellow  masses  of  ^ty  tissue.  In  the  centre 
of  the  section,  the  fibrous  bands,  retxacting.  cause  a  depression,  whilst 
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the  fatty  masses  project  slightly  above  them.  Near  this  ceotre  occur 
small  patches  of  creamy  or  doughy  tissue,  due  to  fatty  d^enefatioB 
of  the  older  portions  of  the  tumour.  Towards  the  periphery  the  tissue 
is  much  more  vascular,  assumes  a  pinker  tinge  and  a  softer  conso- 
tence.  Take  a  scraping  from  the  margin  of  the  tumour.  It  consists 
of  a  millcy  fluid,  which  mixed  with  water  becomes  slightly  tuibid. 
Examined  under  a  high  power  ( x  300},  cells  are  found,  irregular  in 
shape  when  isolated,  and  usually  smaller  than  ordinary  epithelial 
cells.  Each  cell  is  surrounded  by  a  cell  wall,  and  has  a  distract 
nucleus  in  which  nucleoli  are  easily  distinguished.  A  scraping  taken 
ftom  the  fatty  centre  is  creamy  and  more  opaque,  and,  examined 
under  the  microscope,  presents  small  shrivelled  angular  cells,  efHthelial 
in  type,  but  undergoing  marked  fatty  d^eneration :  they  are  filled 
with  small  oil  globules  and  granules. 

Harden  a  piece  of  the  peripheral  part  of  the  tumour  in  MuUer^ 
fluid  (g  55,  p.  44),  a  second  in  methylated  spirit  (§  54,  p.  44)  01  picric 
add  (g  63,  p.  47),  stain  sections  in  picro-carmine  (§  77,  p.  55),  and 
mount  in  Farrant's  solution  ^  106,  p.  77). 

Treat  a  piece  of  the  central  part  of  the  tumour  in  the  same  maimer. 

Under  the  low  power  (x  50)  examine  a  section  from  near  the 
periphery.  The  tissue  is  composed  of  two  sets  of  structures — first, 
the  connective  tissue  series,  stained  pink  or  crimson ;  and  seccKtdlj, 
the  epithelial  elements,  which  are  stained  brown  or  yellow  (the  nucki 
pink).  The  connective  tissue  is  so  arranged  that  it  bounds  a  serie 
of  rounded  or  irregular  spaces,  the  alveoli  in  which  the  epithelial  cells 
are  collected.  In  this  section  (he  stroma  is  partially  fibrous  and  pink, 
but  at  certain  points  there  are  great  accumulations  of  deeply  stained 
cells.  These  occur  most  frequently  near  the  margin  of  the  ttuioar, 
and  form  the  so-called  indifferent  tissue  into  which  the  epitbebil 
masses  project  :  wherever  the  stroma  is  young  and  growii^  these 
small  cells  are  [resent  in  considerable  numbers.  They  are  yoimg 
connective  tissue  cells,  and  of  them  the  outer  margin  of  the  tumoor  is 
entirely  composed.  In  these  bands  of  stroma  the  well  developed 
blood-vessels  are  readily  distinguished,  and  they  are  seen  to  be  quite 
separated  from  the  epithelial  masses.  Although  the  bands  of  stroma 
are  well  marked,  they  are  not  nearly  so  thick  and  dense  as  near  the 
centre  of  the  tumour.     Even  under  this  power  the  alveolar  spaces 
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that  the  fibrous  stronia  has  become  exceedingly  dense,  and  in  seme 
parts  constitutes  ahnost  the  entire  mass  of  the  tumoui  grovth.    The 


Fig.  148. — Scirrhous  cancer  of  the  breuL     Stuned  with  picro- 
cannine.    (x  300.) 
a,  Fibicnu  stroma  bounditlg 
t.  Alveoli. 

t.   Epithelioid  cells,  some  with  sevenl  nuclei.     Note  the  iiregolai' 
slupc  and  epithelial  chaiacter. 

alveolar  spaces  are  much  smaller  than  those  already  examioed,  and 
contain  only  a  few  shrivelled  atrophied  and  angular  cells.  These 
celk  have  undergone  fatty  degeneration,  and  the  greater  part  of  them 
have  evidently  been  absorbed,  as  the  stroma  becomes  more  dense,  but 
less  vascular.  As  the  stroma  comes  to  predominate  more  and  more, 
it  becomes  more  fibrous  and  cicatricial,  and,  like  all  dcatikial  tissac, 
tends  to  contract ;  and  it  is  to  the  contraction  of  the  tissue  in  this 
position  that  the  central  retraction  or  umbilication  of  the  scinhooi 
cancer  is  due.  The  contracting  fibrous  tissue  drawing  upon  the 
nipple — the  most  moveable  point — gives  rise  to  that  retraction  of  the 
nipple  which  is  such  a  characteristic  feature  of  scirrhous  cancer. 
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cells  are  columoar;  when  the  breast,  they  are  like  those  which  nt 
found  in  developing  acini. 

The  cells  multiply  by  indirect  division  of  the  nucleus ;  a  procesi 
which  may  be  veiy  readily  followed  in  this  position. 

Colloid  Cancer. 

S0&  The  colloid  cancer  must  be  looked  upon  as  one  oi  the  abeadr 
mentioned  fonns  of  cancer,  in  which  there  is  a  tendency  at  tbt 
epithelial  cells  to  undergo  colloid  or  mucoid  d^eneratioii.  It  is 
especially  common  in  the  gastro-intestinal  mucous  membrane,  in  the 
abdominal  cavity,  the  breast  and  the  ovary,  and  more  rare!)'  tbcy  are 
found  in  other  viscera. 

To  the  naked  eye  the  presence  of  the  colloid  change  is  indicated 
by  a  peculiar  brownish  glue-like  or  gelatinous  appearance.  Wheo 
the  growth  is  diffuse,  and  occurs  on  a  serous  membrane,  as  in  the 
peritoneal  cavity,  it  may  form  a  gelatinous  mass,  which  appears  to 
form  a  coating  over  the  whole  of  the  abdominal  organs,  or  like  a 
gelatine  cast  of  the  viscera.  Where  the  colloid  change  is  present  in 
cancer  of  the  breast,  it  takes  place  in  portions  only ;  and  these  are 
indicated  by  the  same  peculiar  gelatinous  substance. 

Treat  as  for  the  encephaloid  cancer  (g  304,  p.  491),  and  examine 
microscopically.  The  pink  stroma  differs  in  no  respect  from  one  or 
other  of  the  forms  previously  described ;  but  under  the  low  pa«a 
( X  50)  the  alveoli  are  more  rounded,  and  in  place  of  cells  there  may 
be  simply  a  yellow  colloid  mass. 

Examine  under  the  high  power  ( x  300),  and  norice  that  wbeie 
Che  cells  are  not  entirely  replaced  by  colloid,  they  are  swollen, 
rounded,  and  contain  drops  of  the  yellow  material  in  their  protoplasm. 
In  some  cells  the  protoplasm  forms  a  mere  film  around  the  coUoid 
globule,  and  eventually  even  this  disappears,  and  the  coUoJd  joins 
the  main  mass.  In  others  a  few  altered  and  swollen  cells  may  be  left 
in  the  centre  of  the  colloid,  in  addition  to  which,  especially  in  the 
breast,  the  yellow  gelatinous  material  may  have  penetrated  between 
the  layers  of  fibrous  tissue  forming  the  wall  of  the  alveolus;  and 
these,  stripped  off  one  atler  the  other  by  the  invading  colloid 
material,  give  rise  to  a  peculiar  laminated  appearance     The  lami- 


DigiLizedbyGoOglc 


D,j.,.db,GoogIc 


Saxcoma.  Cascinoma. 

3.  CtUt  .    .    .  Gnuinlation  tissne  or  embij'oiuc  Epithelial,     shape     and    tac 

cells,  not   epithelial  (shape  variom.    Distinct  imcld  nd 

various).  nndeolL 


5.  Ftttuit     .     .  Embijnniic   in  chaiacter.      In  Well  derek^ied,  eatud]r  ooa- 

contact  with  the  special  cells  laioed  in   the  walls  of  Ibe 

of  which  the  tumour  is  com-  alveoli.    Not  xa  contact  witi 

posed,  and  fonned  bf  modi-  the  cells,  except  in  ytrf  tut 

fication  of  them.  cases. 

6.  Sprtad    .    .  By  blood-vessels.  By  lymphatics,  except  m  the 

later  stages,  when  they  n^ 
also  spread  by  Uood-vesiefa, 
and  then  veiy  rapidly. 

7.  Malignant  .     Great.  Greater. 
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D.  hamaiobium,  Bilharzia  kamatobia,  or  blood-fiuke,  is  an  itnporunt 
member  of  this  group,  as  it  is  present  in  the  portal  and  splenic  veins, 
and  in  the  vessels  of  the  mucous  membrane  of  the  rectum  and  bladder ; 
by  its  presence  in  the  latter  position  it  gives  rise  to  a  condition  of 
hematuria.  It  is  met  with  especially  in  Egypt,  the  West  Coast  of 
Arabia,  Mauritius,  and  the  Cape.  UnUke  the  other  trematodes,  it  ii 
bisexual. 

The  male  is  about  half  an  inch  long,  is  somewhat  flattened  and 
curved  in  on  its  ventral  surface,  so  that  a  transverse  section  is  cresceBtic 
Both  discs,  larger  in  the  male  than  in  the  female,  are  placed  near  dte 
anterior  extremity,  and  the  genital  orifice  lies  behind  the  po$tcri<w  of 
these.  The  female  is  about  one  inch  in  length,  is  filiform,  and  is 
received  into  the  ventral  groove  and  the  canalis  gynaecophorus,  fonned 
by  a  fiirther  folding  in  of  the  lateral  margins  at  the  posterior  extremity 
of  the  male.  In  the  urine  from  a  case  of  such  parasitism  a 
quantity  of  blood  may  be  found ;  but  sometimes  scarcely  a  trace  rf 
blood  can  be  detected  with  the  uE^ed  eye.  If,  however,  some  of 
the  sediment  be  examined  under  the  microscope,  lai^e  numbers  of  on 
may  be  distinguished  These  ova  are  about  -^  of  an  inch  in  lengthy 
are  oval,  and  have  a  spine  or  beak  situated  usually  at  the  broader 
end.  They  are  yellow,  are  transparent  and  smooth,  and  throi^  the 
transparent  investment  may  be  seen  the  segmented  yolk  mass.  If  a 
few  drops  of  water  be  added  to  these  ova,  and  they  are  watched 
under  a  tow  power  for  ten  or  Meen  minutes,  a  movement  of  dlia 
may  be  observed  within  the  investing  membrane.  This  becomes 
very  active  immediately  before  the  membrane  ruptures.  The  released 
embryo  has  imperfectly  developed  organs,  but  darts  about  with  great 
rapidity,  the  cilia  working  actively.  They  may  be  stained  in  picn>- 
carmine,  and  mounted  in  glycerine,  or,  better,  in  Farranfs  solndoa 

D.  crassum,  found  in  the  duodenum  ;  D.  sutaue  and  D.  am/niK- 
tum,  in  the  liver ;  D.  hdtrophya,  in  the  intestines, — are  the  other 
more  important  members  of  this  group. 

Cestodes  or  Tape- Worms. 

808.  Each  so-called  tape-worm  is  in  reality  a  colony  of  sli^dy 
different  individuals.    Each  segment  or  individual  is  sexually  comjdet^ 
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Ex£.inine  the  fully  matured  proglottides,  as  they  are  ananged  in  ■ 
row.     Small  papiliie  with  central  openings  may  be  observed  alter- 


nating irregularly  on  each  side  of  the  riband,  a  little  below  the  cattit 
of  the  segment.  Running  down  each  side  of  the  flattened  segments, 
which  are  square,  or  longer  than  broad,  is  the  branch  of  the  water 
vascular  canal,  whilst  at  the  front  part  of  each  segment  runs  a  tntns- 
verse  connecting  branch.  By  plunging  the  living  worm  into  a  solutioa 
of  carmine,  a  most  beautiful  injection  of  the  water  vascular  system 
may  be  obtained.  The  uterus  is  very  much  branched,  the  diveiticnb 
branching  dichotomously.  The  testis  consists  of  a  convoluted  mbe 
placed  in  the  anterior  part  of  the  segment,  from  which  passes  a  dua 
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with,  more  rarely,  in  man,  in  the  subcutaneous  areolar  tissue,  between 
muscles,  in  the  eye  and  in  the  brain.  Like  the  T.  mrdioeatKllata,  tbe 
strobilus  is  composed  of  head  and  neck,  and  proglottides.  The  wonD 
is  several  feet  in  length,  and  consists  of  about  iioo  segments. 

Examine,  under  a  low  power,  first  the  head,  around  which  are  four 
suckers  arranged  below  a  well-marked  probosds  or  rostellum.  The 
proboscis  is  armed  with  a  double  row  of  hooks,  the  anterior  of 
which  are  the  lai^er ;  but  all  of  them  are  considerably  larger  than 
the  hooklets  of  the  T.  echinecoccut.  The  water  vascular  system  near 
the  head  is  double.  Is  similar  to  that  met  with  in  T.  maiiocaiKilafa, 
and  may  be  injected  in  the  same  manner.  The  segments  are  square, 
or  are  longer  than  broad ;  the  uterus— or,  more  properly  speaking, 
the  ovary — has  a  number  of  lateral  branches  (seven  to  ten),  which 
again  subdivide,  but  not  nearly  to  the  same  extent  as  in  the  T.  mtHo- 
(anellata.  The  cirrus  genital  pores,  which  alternate  regularly,  should 
also  be  examined.     Prepare  as  for  T.  maiiocanellata. 

BOTHRIOCEPHALUS   LaTUS,  OR   T^NIA   LaTA. 

811.  This  cestode,  which  is  frequently  met  with  in  Ireland,  Holland, 
North-east  Germany,  Geneva,  Southern  and  Eastern  Russia,  and  on 
the  shores  of  the  Caspian  Sea,  probably  has  its  cystic  form  in  some 
species  of  trout  which  are  especially  common  in  the  regions  men- 
tioned. The  bleak,  according  to  Di.  Fock,  quoted  by  Cobbold,  is 
possibly  the  intermediate  host  in  the  case  of  this  parasite,  when  it 
occurs  in  the  Dutch  Jews.  The  pike,  eel,  and  pout  are  also  men- 
tioned as  intennediate  hosts.  This  tape-worm  is  the  largest  of  the 
group  occurring  in  man,  and  may  be  as  much  as  twenty-five  feet  in 
length,  and  from  half  an  inch  to  one  inch  in  breadth.  The  head  is 
about  -^^  of  an  inch  broad,  is  club-shaped,  slightly  flattened,  with  no 
rostellum  and  no  hooklets  ;  and  running  down  each  side  is  a  groore, 
which  is  very  characteristic  of  this  genus.  Behind  the  head  comes  a 
thin  neck,  after  which  come  the  proglottides,  ^hree  or  four  thousand 
in  number.  At  first  these  are  extremely  narrow  and  short ;  as  the 
segments  become  sexually  matured  (at  about  the  6ooth  segment)  they 
are  broader  and  about  one-eighth  inch  in  length,  but  at  the  posterior 
extremity  they  taper  off  slightly,  but  are  as  much  as  one  quancr  of  an 
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inch  in  length.  The  individual  segments  are  not  so  much  flattened 
as  in  the  tasniada,  but  still  the  worm  is  flat  and  riband-like.  They 
have  a  brownish  tinge,  and  in  the  centre  of  each  segment,  or  a  little 
nearer  the  front  on  the  ventral  surface,  is  a  distinct,  deeply  pigmented 
elevation  or  thickening,  in  the  middle  of  which  is  placed  the  genital 
pore.  The  pigmentation  is  due  to  the  presence  of  numerous  dark- 
coloured  ova.  The  uterus  lies  in  the  centre  of  the  segment,  and  is 
composed  of  a  simple  tube,  which  is  so  coiled  up  that  it  forms  a 
rosette-shaped  mass.  On  each  side  of  the  rosette -shaped  uterus 
may  be  seen  small  saccules,  which  represent  the  testes.  The  water 
vascular  system  is  similar  to  that  of  other  members  of  the  group.  For 
permanent  preparations  of  the  head  or  of  the  segments,  stain  and 
mount  as  for  T.  mediocandUUa. 

Cycle  of  development  of  tape-worms. — Commencing  with  the  sexually 
matured  segments,  proglottides  are  voided  from  the  intestine ;  ova  are 
discharged  from,  or  escape  from,  these  as  they  become  disorganised. 
They  arc  then  taken  up  by  the  first  host,  generally  from  water,  into 
the  alimentary  canal ;  here  the  ovum  opens  by  an  operculum,  and 
the  embryo,  with  its  three  pairs  of  hooks,  emerges,  increases  in  size, 
becomes  vacuolated,  the  hooklets  disappear,  a  chitioous  cuticle  is  de- 
veloped, and  an  imperfect  water  vascular  system  makes  its  appearance. 
The  sac  then  becomes  thickened  at  one  point,  invagination  com- 
mences, until  a  double  walled  sac,  open  at  one  end,  is  formed  At 
the  bottom  of  the  sac,  on  the  inner  wall,  hooklets  are  seen  (if  present 
in  the  tape-worm  form),  then  elevations,  which  eventually  form  the 
suckers;  this  inner  part  of  the  floor,  looking  towards  the  mouth  of 
the  sac,  is  really  therefore  the  head.  .\11  this  takes  place  in  the  first 
host  while  the  liberated  embryo  is  passing  from  the  alimentary  canal 
into  intermuscular  septa,  and  during  the  time  it  is  becoming  enc}'sted 
in  these  septa.  In  some  instances,  as  in  the  hydatid  cysts  to  be 
afterwards  described,  a  secondary  or  even  tertiary  internal  budding 
Ukes  place,  so  that  in  the  primary  cysts  a  great  number  of  scolices, 
or  undevelo})ed  heads,  may  be  formed.  When  the  muscular  or  other 
tissue,  with  the  contained  encysted  parasites — as  measly  pork — is 
taken  into  the  alimentary  canal  of  the  second  host,  the  cyst  wall  is 
dissolved  by  the  gastric  juice,  the  head  becomes  eva^nated,  attaches 
itself  to  the  wall  of  the  intestine,  proglottides  are  developed  behind 
it,  and  the  cycle  recommences. 
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are  bisexual,  have  a  mouth,  straight  alimentary  canal,  posterior  and 
ventral  anus.  Ovaiy  in  female,  testis  in  male,  more  or  less  coovolutnl 
tubes  in  different  species.  Genital  opening  in  female  in  middle,  or 
even  in  front  of  middle,  of  ventral  surface.  Male  cloaca,  with  or 
without  spine,  near  the  posterior  extremity  of  the  body. 

The  most  important  perhaps  is  the  Trichina  spiralis,  which  is  met 
with  in  two  positions  in  man, — one  the  mature  form,  in  the  intes- 
tine, the  second  the  sexually  immature  form,  encysted  in  the  inter- 
muscular connective  tissue. 


The  Encvsted  Form  op  Trichina  Spiralis. 

815.  The  immature  trichina,  either  in  pork  or  in  the  human  subject, 
is  usually  found  in  the  thin  muscles  of  the  abdomen,  thoracic  walls, 
diaphragm,  cervical  and  laryngeal  muscles,  front  of  the  thigh,  and 
less  frequently  in  the  other  parts  of  the  muscular  system.  To  the 
naked  eye  they  appear  as  small  whitish  specks,  longer  than  tHxad, 
lyii^  in  enormous  numbers  in  the  long  axis  of  the  muscular  fibres. 

Examined  under  a  strong  magnifying  glass,  the  small  specks  are 
seen  to  be  cysts,  in  which,  coiled  up,  lie  the  larval  trichirue.  Ru^Care 
the  cyst  with  a  couple  of  needles,  turn  out  the  trichina,  and  under  the 
microscope  examine  the  specimen,  after  stoning  with  picro-cannine 
and  mounting  in  Farrant's  solution.  It  is  about  -i^  of  an  inch  loogi 
has  an  alimentary  canal  and  imperfectly  developed  reproductiTe 
organs.  Some  of  the  white  specks  will  be  found  to  be  quite  bard 
and  calcareous.  If  these  are  treated  with  hot  caustic  potash  or  soda, 
they  remain  unaffected,  but  a  very  weak  solution  of  hydrochloric  acid 
dissolves  out  the  hard  material  and  leaves  the  capsule  soft  and  pliable. 

Harden  a  piece  of  the  trichinous  muscle  in  Muller's  fluid  (§  55, 
p.  44),  cut  sections  (§  70,  p.  50) ;  find  a  section  in  which  is  at  least 
one  cyst,  stain  with  picro-carmine  (§  77,  p.  S5X  and  mount  in  Farrant's 
solution  (g  106,  p.  77)  or  stain  in  logwood  (§  78, p.  59),  using  Canada 
balsam  (§  loS,  ix  78)  as  the  mounting  fluid. 

Examine  under  a  low  power  (  x  50).  The  cyst  is  seen  to  be  placed 
between  the  muscular  fibres,  which  in  the  immediate  neighbourhood 
are  somewhat  compressed ;  it  is  lemon-shaped,  and  contains  the  larral 
worm  rolled  up  in  one,  two,  or  three  coils.     At  each  pole,  outsde  the 
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Examine  one  of  the  cysts.  Before  the  oi^n  is  distiirbetl  there  is 
usually  considerable  bulging  at  the  point  where  the  cyst  is  xitiintcd 
(in  the  lirer,  most  frequently  on  the  upper  surface  of  the  right  lolic), 
Carefully  make  a  crucial  incision  into  the  bulging  part,  cutting 
through  a  fibrous  capsule,  and  reflect  the  flaps,  formed  by  this  incision, 
from  the  true  cyst  This  fibrous  capsule  or  pscudo-ryst  ronsiHts  of 
new  or  compressed  tissue,  the  new  being  the  result  of  irritation  by 
pressure  of  the  connective  tissue  of  the  organ.  The  true  r.apiiulc  in 
now  exposed ;  it  is  white  and  opaque,  almost  like  boiled  white  of 
egg,  and  from  its  outer  surlace,  surrounding  well  lighted  objents,  such 
as  a  window,  are  reflected.  Open  the  capsule  and  reniovc  some  of  the 
fluid.  This  has  a  speciflc  gravity  of  1004  to  1013  \  gives  no  gelatinous 
or  other  precipitate  with  heat  or  nitric  acid,  and  therefore  contuinN 
no  albumen.  With  nitrate  of  silver  a  white  cloudy  |)rci-i]iitatc-  in 
formed,  as  there  is  about  a  half  per  cent,  of  common  unit  in  the  fluid. 
\Vhen  the  Suid  escapes  the  membrane  curls  inwardw :  ihiH  in  a  very 
marked  characteristic  If  the  fluid  be  set  aside  to  ncIIIc  in  a  ronii  m1 
glass,  and  some  of  the  granular  looking  sediment,  mixed  with  I'iir- 
rant's  solution,  be  mounted  in  a  shallow  cell  and  covered  with  a 
cover-glass,  a  number  of  the  scoliccs  may  be  cxamincil. 

Under  the  low  power  (  x  50)  they  agipear  to  be  about  the  <i/e  of 
millet  seeds.     Some  of  them  are  rounded,  others  more  clong.itc'l,  an<l 


F:-..  15a.— A  .-.TiT.-y«  'A  v-.^«  :■/! 
hare  21  ooc  ei>i  a  di-'i-o-.!'-':?^'!  'i-^.  'a 


DigiLizedbyGoOglc 


502  ANIMAL  PARASITES. 

Where  min  is  the  primary  host,  the  "  measles  "  are  found  in  the 
positions  before  mentioned.  A  fibrous  pseudo-cyst  is  formed  arouiid 
the  cystic  parasite,  which  may  live  foi  a  considerable  time.  On  the 
death  of  the  scolex,  however,  the  cyst  becomes  calcified,  the  contents 
undergo  caseation  and  calcification,  and  the  only  evidences  of  the 
scolex  left  are  the  booklets,  which  may  almost  invariably  be  foaod. 

The  T-enia  Echinococcus. 

812.  The  Tania  eckinococau,  or  the  tape-worm  of  the  d<^,  is 
important  only  as  it  gives  rise  to  a  cystic  form  in  man,  who  is  tbe 
intermediate  host.  It  is  a  worm  measuring  about  a  quarter  of  an 
inch  in  length,  one-half  of  the  whole  length  being  taken  up  by  the 
terminal  proglottis,  which  is  the  only  one  that  comes  to  sexual 
maturity.  The  head  is  rather  like  that  of  the  T.  solium,  but  is 
smaller.  It  has  a  distinct  rostellum,  surrounded  by  a  double  row  of 
booklets,  thirty  or  forty  in  number,  similar  in  shape  to  those  of  tbe 
T.  solium,  but  only  about  one-third  of  the  size.  Here,  too,  as  in 
the  T.  solium,  there  are  four  suckers,  which  may  readily  be  seen. 
There  is  a  well  developed  water  vascular  system ;  the  genital  pofe 
is  placed  a  little  behind  the  centre  of  the  matured  segment  The 
uterus  occupies  the  greater  part  of  the  s^ment,  and  is  filled  with  ova. 

Hydatid  Cvst. 

818.  The  cystic  form  of  the  T.  ethineceecus  occurs  most  freqacntly 
in  the  liver  and  peritoneum,  but  also  in  the  lungs,  spleen,  heart,  and 
pericardium,  nerve  centres  and  retina,  kidneys,  muscles,  and  sub- 
cuUneous  tissues.  In  Iceland,  according  to  Cobbold,  "  they  are  tbe 
cause  of  onesbcth  of  the  annual  mortality;"  and  in  Switzerland, 
Southern  Germany,  and  Australia  (Victoria)  they  frequently  occur, 
but  much  more  rarely  in  England  and  Scotland.  The  cysts  vary 
greatly  in  size  and  number,  as  they  may  be  only  the  size  of  a  pin's 
head,  or  they  may  grow  to  several  times  the  size  of  the  organs  in 
which  they  are  developed  In  some  cases  they  are  single,  but  in 
others  there  are  several  in  the  same  organ,  or  there  may  be  n 
cysts  occurring  in  several  organs  at  the  same  time. 
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Examine  one  of  the  cysts.  Before  the  organ  is  disturbed  there  is 
usually  considerable  bulging  at  the  point  where  the  cyst  is  situated 
(in  the  liver,  most  frequently  on  the  upper  surface  of  the  right  lobe). 
Carefully  make  a  crucial  incision  into  the  bulging  part,  cutting 
through  a  fibrous  capsule,  and  reflect  the  flaps,  formed  by  this  incision, 
from  the  tnie  cyst  This  fibrous  capsule  or  pseudo-cyst  consists  of 
new  or  compressed  tissue,  the  new  being  the  result  of  irritation  by 
pressure  of  the  connective  tissue  of  the  organ.  The  true  capsule  is 
now  exposed;  it  is  while  and  opaque,  almost  like  boiled  white  of 
egg,  and  from  its  outer  surface,  surrounding  well  lighted  objects,  such 
as  a  window,  are  reflected.  Open  the  capsule  and  remove  some  of  the 
fluid.  This  has  a  specific  gravity  of  100410  1013;  gives  no  gelatinous 
or  other  precipitate  with  heat  or  nitric  acid,  and  therefore  contains 
no  albumen.  With  nitrate  of  silver  a  white  cloudy  precipitate  is 
formed,  as  there  is  about  a  half  per  cent,  of  common  salt  in  the  fluid. 
^Vhen  the  fluid  escapes  the  membrane  curls  inwards :  this  is  a  very 
marked  characteristic.  If  the  fluid  be  set  aside  to  settle  in  a  conical 
glass,  and  some  of  the  granular  looking  sediment,  mixed  with  Far- 
rant's  solution,  be  mounted  in  a  shallow  cell  and  covered  with  a 
cover^lass,  a  number  of  the  scolices  may  be  examined. 

Under  the  low  power  ( x  50)  they  appear  to  be  about  the  size  of 
millet  seeds.     Some  of  them  are  rounded,  others  more  elongated,  and 


Flc.  152. — A  number  of  scolices  contained  wilhin  a  delicate 
brood  capsule.     Mounied  in  gljrcerine.     {  x  70.) 

Note  the  circlet  of  booklets  retracted  within  the  body  of  each 
EehiHMMcui  and  icolex. 

have  at  one  end  a  dark-coloured  disc  or  zone.    The  body  appears 

granular,  and  small  suckers  may  be  observed.     A  number  of  these 

small  bodies  may  be  grouped  tt^ether  and  surrounded  by  a  delicate 

membrane  or  brood  capsule,  which  is  attached  to  the  endocyst 
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Under  the  high  power  ( x  300)  the  structure  of  the  scoUces  nuj 
be  further  defined  :  the  circlet  of  hooks ;  the  suckers  placed  some- 
what Utteratly ;  the  body  containing  the  bright-looking  globules  and 
particles.  A  number  of  booklets  may  usually  be  seen  in  this  fluid, 
and  these  should  be  carefully  examined  in  order  that  they  may  be 
recc^nised,  even  after  the  other  contents  of  the  cyst  have  undergooe 
suppuration,  or  other  degenerative  changes.  Examine  a  scraping 
removed  from  the  inner  surface  of  the  cyst,  mixed  with  Fanant's 
solution,  and  pressed  between  two  glass  slips.  It  is  found  to  consst 
of  a  granular  mass,  in  which  are  imbedded  the  scolices,  smilar  to 
those  described  above.  From  this  endocyst  or  iiuier  layer  of  the 
hydatid  membrane  are  developed  the  scolices,  or  where  the  primary 
cysts  are  of  large  size,  secondary  cysts.  As  these  secondary  cysts 
grow,  tertiary  cysts  may  in  turn  be  developed  within  them.  These 
of  course  are  observed  during  the  naked  eye  examination. 


Fic.  IS3. 


A.  linvirag  of  EfiiHMtcrus.     Head  or  scol«x.     ("  450.) 

a.  Pedicle,  hv  which  it  is  attached  to  ihc  endocysl. 

i.  Circlet  of  booklets. 

(-.   Depression  al  point  of  invagination  of  anterior  sqrment 

d,  Suckers  vrith  radiating  fibres. 

e.  Vascular  canab  (?) 

B.  I>eiached  booklets.    (  x  450). 

The  ectocyst,  or  thick  white  of  egg-tike  outer  layer,  varies  in  thick- 
ness according  to  the  size  of  the  ryst.     It  is  the  curling  inwaids  of 
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tenth  of  an  inch  in  diameter.  It  is  found  in  the  subcutaneous  tissue 
of  the  back  or  legs,  giving  rise  to  swelling  and  subcutaneous  abscesses, 
which  burst,  and  the  parasite  (female)  come  to  the  surface.  Found 
especially  in  India,  Arabia,  Guinea,  West  Indies,  Egypt,  Brazil,  &c 

Eustrongylus  or  Stnmgylus  gigas.  —Found  in  the  pelvis  of  the  kidney 
of  dogs  and  wolves  and  other  fish-eadng  camivora ;  only  one  case 
recorded  ip  man.  Male  one  foot  long,  female  twice  that  length  ;  body 
red,  and  about  one^enth  of  an  inch  in  thickness. 

Strongyius  or  FUaria  bronchuUU,  a  small  species  occurring  especially 
in  the  lungs  of  sheep  (rare  in  man).  It  is  about  one  twenty-fourth  the 
size  of  the  large  fonn. 

Dochmius  iuodmalis  or  Aitdtylostema  dvodenale. — Found  in  the 
duodenum  and  upper  part  of  the  intestine.  The  male  is  about  three- 
eighths  (rf  an  inch  long,  the  female  half  an  inch.  They  attach  them- 
selves  by  their  ventral  mouth,  which  is  situated  near  the  anterior 
extremity,  to  the  mucous  membrane,  from  which  they  take  blood, 
and  by  their  presence  cause  extcnuve  ulceration  and  bxmorrhage. 
Met  with  in  cases  of  tropical  anaemia,  in  Northern  Italy  (St.  Gothard 
Tunnel  trichinosis),  in  the  West  Indies,  Cayenne,  Brazil,  and  Egyjrt. 
Oxyurit  or  Ascaris  vermuuiaris. — The  small  thread-worms,  found 
in  the  caecum  and  upper  part  of  the  colon,  especially  of  children ;  the 
male  is  about  one-sixth  of  an  inch  in  length,  the  female  half  an  inch. 
Lfptoiera  or  AnguUlula  sItrcoralU. — A  small  nematode  found  in 
the  stools  of  patients  suffering  from  Cochin-China  diarrhcea.  It  is 
about  j'l  of  an  inch  long,  and  occurs  in  very  great  numbers  in  the 
whole  length  of  the  alimentary  canal,  along  with  a  much  less  nume- 
rous but  larger  form,  the  L.  tnteslina/is,  which  is  about  one-eighth  of 
an  inch  in  length. 

Auaris  lumbricoides  or  Lumbricus  teres  komittis. — Round-worm  or 
maW'Worm,  found  in  man,  pig,  cat,  and  horse.  It  is  a  round-worm 
with  pointed  ends,  and  is  light  brown  in  colour.  The  male  is  from 
four  to  six  inches  long,  with  a  curbed  tail,  on  which  are  two  sh.irn 
spines ;  the  female  measures  from  ten  to  fourteen  inches  in  length, 
has  a  straight  tail,  and  no  spines.  It  is  found  in  the  upper  pan  of 
the  intestine,  but  may  be  present  in  any  part  of  the  alimentary  canal, 
in  the  bile  ducts,  and  in  the  peritoneal  cavity,  and  may  be  ejected 
with  the  fieces,  or,  more  rarely,  by  the  mouth. 
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cyst,  a  few  fat  globules,  with  small  blood-vessels  running  amongst 
them,  may  be  seen.  The  cyst  itself  is  first  fibrous,  being  derived 
from  proliferated  sarcolemma  cells,  and  is  stained  pink.  In  the 
specimen  from  which  the  drawing  was  taken  (Fig.  155),  calcification 
of  this  fibrous  covering  is  commencing  at  the  poles  (the  dark  portions). 
Where  complete  calcification  has  taken  place,  a  fibrous  covering  is 
still  often  present.  Within  the  first  cyst  is  a  second  membranous  or 
chirinous  covering,  which  in  turn  may  become  calcified,  whilst  within 
this  again  is  a  quantity  of  granular  protoplasm,  in  which  the  wom 
is  imbedded.  The  complete  calcification  of  the  cyst  is  not  com- 
pleted  for  about  ten  months,  after    which,  at  an    undetermined 


FtC.    15^.  —  Trichina    ifiralit  encjstcd.      Sttuned   wilh    picro- 
canDiDC    ( X  30a) 
a.  Atrapbicd  muscular  iibtes. 
i.   Fal  cells  sicustcd  at  the  end  of  Ihe  cyst. 
(,   Capsule  becoming  caldRed. 
4.  Frotoplum  surrounding  Ihe  vrorm. 
I,  Trichina  coiled  up  in  the  cyst. 

period,  the  contained  larvse  may  undergo   fatty  degeneration,  and 
even  calcification. 
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Examine  more  carefully  under  the  high  power  (  x  300),  and  cor- 
roborate the  appearances  above  described.  Cycle  of  changes. — When 
trichinous  pork  is  taken  into  the  alimentary  canal,  the  encysted  lanal 
form  is  set  free  by  the  action  of  the  acid  gastric  juice.  On  the 
second  or  third  day  it  becomes  sexually  matured.  Both  sexes  ue 
found.  The  adult  male  is  about  y'^  of  an  loch  in  length,  and  may 
be  recognised  by  the  two  small  processes  in  which  the  tail  ends. 
The  adult  female  is  considerably  longer,  sometimes  twice  the  length 
of  the  male ;  its  body  is  also  thicker,  and  the  posterior  extremity  is 
"  broad  and  bluntly  rounded."  The  cloaca  in  the  male  is  between 
the  lobes  of  the  tail,  whilst  in  the  female  the  genital  orifice  is  pbced 
at  about  the  anterior  third  of  the  body.  On  the  sixth  or  seventh  day 
the  female  gives  birth  to  numerous  living  sexually  immature  emtuyos, 
which  make  their  way  to  the  muscular  tissue,  cause  breaking  down  of 
the  muscular  fibres,  and  at  the  end  of  fourteen  days  are  completely 
encysted,  calcilication  ensues,  and  the  cycle  is  complete. 

The  following  further  list,  selected  from  Cobbold's  "  Human  Fan- 
sites,"  may  prove  of  use  to  the  student,  in  so  far  as  it  may  serve  as  a 
guide  to  him  in  his  search  for  descriptions  of  parasites. 

Nematodes. 

818.  THcocephaius  dispar,  01 'w\wp-yiQna. — A  worm  about  two  inches 
long ;  head  and  neck  narrow,  imbedded  in  the  mucous  membrane  of 
the  cxcum ;  posterior  two-thirds,  thick,  like  whip-stock,  curled  io  tbe 
male,  straight  in  the  female ;  anterior  poirion  very  thin ;  very  com- 
mon, but  harmless. 

Filaria  sanguinis  homints — F.  Bancrofti. — The  embryo  form  (A 
sanguinis  homints)  found  in  the  blood  is  about  y^  of  an  inch  in 
length,  pointed  at  one  end,  blunt  at  the  other.  By  their  prescooc  in 
the  kidneys  they  give  rise  to  chyluria  and  bxmaturia.  In  the  luQy 
develojied  form  {F.  Bancrofti)  they  are  hair-like,  about  three  or  four 
inches  in  length,  are  met  with  in  the  lymphatics,  especially  those  di 
the  scrotum  and  lower  limbs.  Found  especially  in  China,  Australia, 
and  Brazil. 

Draainculus  or  FUaria  medinensis — the  Guinea  worm. — The  female 
may  be  from  one  to  six  feet  in  length,  is  cylindrical,  and  iU>out  ooe- 
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tenth  oT  an  iitdi  in  diameter.  It  is  found  m  the  subcataneons  time 
of  the  back  or  l^s,  giving  rise  to  swcUii^  and  subcaUncons  abscesso, 
which  buist,  and  the  parasite  ^female)  come  to  the  surface.  FoudcI 
especially  in  India,  Arabia,  Guinea,  West  Indies,  Egjpt,  Brazil,  Jkc. 

Eustrongylia  or  Str4»ifjlui  i'^as.  —Found  in  the  pelvis  of  the  kidney 
of  dogs  and  wolves  and  other  fish-eating  carnivota ;  only  one  case 
recorded  in  nun.  Male  one  toot  long,  female  twice  that  length  ;  body 
red,  and  about  ooe-toith  of  an  inch  in  thickness. 

Stnm^yliu  or  FUaria  hromkiaiU,  a  small  species  occunii^  especially 
in  the  lungs  of  sheep  f  rare  in  man^  It  is  about  one  twenty-fourth  the 
size  of  the  large  form. 

Dodimau  dmdemalis  or  Ai^yk^toma  Juodaiale. — Found  in  the 
dnodenam  and  npp<r  part  of  tbe  ic:esi:r.e.  The  male  is  at-out  three- 
eighths  of  an  inch  k>r.g,  Ae  fnna^  ^Jlf  an  inch.  They  attach  tbem- 
Bdvea  by  their  rentiai  moi:d-.  wr.kh  is  Ktuated  near  the  anterv-jr 
extremity,  to  the  moco-^  mein'xane,  from  which  they  take  tlood. 
and  by  their  presence  ca::se  exUr^STe  ciceratk/n  and  hietnorrha^e. 
Met  with  in  cases  of  tn^^i'^a;  asz:;;la,  in  Nor!;.eni  Ita^y  'St.  fx/J-jrf 
Tnnnd  tncfainosi^,.  in  -J-.e  WcK  Is^es,  Carerir.e,  Braz:L  %tA  V^y-^^ 

Osyitris  or  Aiearit  \a-»fic.:trii. — Tr.t  vs^'.  ihrea-iworrr-i,  '.'^irA 
in  the  cKctun  and  ^fper  'fin  'jf  'J:e  vS.'j^  ei^ii;;r  <rf  ^.h.'.-iitzL :  tb- 
male  is  abo^n  ooe-Kuh  -rf  a::  is.-.'--  a:  *,tn^"~  ^*-*  f'C^^^  ^-"  »=  ^  ~ 

Leptodtra  or  AK.i-julu^  ttmsruIU. — A  k:^'.  r^tsut-^le  fy,»d  jr. 
the  stoob  of  paikc^  fJSt^^.?  fro^  f>r:--ir.-',.-.>.a  ri.irr  ka-  II  ^ 
about  ;';  of  an  isch  V^e^,  a^rJ  VJr..z\  .s.  twj  p'tal  i:-.=i'>ei  =  ^-< 
whole  length  of  tbe  aliT^itiiary  '.ir.C  il'.r,z  ■\;h  a  ci-^J-.  iiw  c-i=it- 
roos  bijt  larger  irx^^  the  /.  ^Kit:!^,!.::.  -m:.  ^i.  a  aV^^t  ^rjs-r>-'i;  -.c 
an  inch  in  le^rth. 

Atearii  hit-bria :^£a  'M  Lur.zri^i  (tra  h:m:'i!. — ?  x.-^i^-^-^m  tr 

with  posE-ted  er>;s,  a.-v-i  is  l.^-!  V-,'»t.  n:  c-.V'  -  T--*  — .i_-  j  r--,^ 
fonr  to  SSI  iri -->»  ^-"5.  w-  a  '..—.t-d  -j;.!  ',-.  ■-.;■.  ire  r»-  •'.!— 
spines  :  tive  ft=.i>  -.«..-:.rM  fr.ci  t.^  w  f-.'-r-er=  l^J-.rv  ;-  >-^-.-_ 
has  a  stni;-^  U.l,  i.-fi  ^.  i'  =rt.  I;  a  f v--.-';  —  --*  ;'.v:r  ts.-  -f 
the  ineciEJ^t,  V.:  sl^t  '>t  ;rf:^^-  i  ir.r  yin  I  t^e  il-zriir-t  u" 
in  the  tfS<  i^:ti.  irji  .-.  t'^  ;<:r.v^.-ri:  '^i--^.  i::,i  -_-,  -.^  -.„_,- 
with  th*  fares,  'x.  nrxt  nr'.'}.  uj  -Jr^  txj:-.-^ 


DigiLizedbyGoOglc 


510  AlflMAL  PARASITES. 

Ascarit  mystax  or  A.  aUUa. — A  small  nematode,  one-third  of  an 
inch  Id  length,  found  in  the  alimentary  canal  of  man,  cat,  dog^  and 
other  carnivora. 

ACANTHOCBPHALA,   OR  ThORM-HBADED   WORMS. 

817.  One  specimen,  Echinorhymhus  %>gas,  a  quartei  of  an  indi 
long,  found  in  the  small  intestine  of  a  boy. 

SUCTORIA. 

818.  Laches  are  not  true  parasites. 

Arachnida. 

819.  Pmtastoma  tanoides  of  the  nasal  fossse  of  the  dog  is  the  matured 
form  of  F.  denikidatam  of  the  liver,  spleen,  and  kidney  in  man. 

P.  constridum. — A  larger  [tentastoma,  infests  the  liver  and  lui^  d 
man. 

Acarus,  or  Demodex  foOieulorum,  or  face  mite. — One  c^  the  mites 
met  with  in  sebaceous  follicles  of  the  skin. 

Zepfus  auiumnalis,  or  harvest  bug. — A  small  red  mite  which  infests 
the  skin,  giving  rise  to  very  irritable  papules. 

Aaxrus,  or  Sarcoptes  saidiei,  or  human  itch  insect — Foond  in 
tunnels  in  the  deeper  layer  of  the  skin.  The  female  burrows  in  the 
skin,  laying  her  eggs  as  she  goes,  leaving  a  white  track  behind.  The 
irritation  set  up  gives  rise  to  eczematous  or  vesicular  eruptions.  To 
obtain  the  acurus  for  examination  the  white  line  should  be  found, 
then  the  point  of  entrance  to  the  tunnel,  which  is  marked  by  a  hiatk 
speck ;  the  female  is  found  at  the  opposite  end.  Cut  down  <ni  to  it 
with  a  sharp  knife,  place  on  a  slide  in  a.  drop  of  Farranfs  solution  or 
glycerine,  and  examine.  It  is  about  "  the  size  of  a  small  pin-bead, 
and  somewhat  turtle-shaped."  On  the  under  surface  are  foui  pain 
of  l^s.  The  male  is  smaller  (about  half  the  size)  than  the  female. 
The  two  anterior  pairs  of  legs  end  in  stalked  discs,  as  do  also  the 
posterior  of  the  two  hinder  pairs ;  the  anterior  of  the  hinder  pairs 
end  in  long  setae.  The  female  has  both  the  hinder  paiis  o£  legs 
ending  in  sets. 
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CHAPTER    XV. 

VEGETABLE    PARASITES. 

SCHIZOMYCETES,   OR   BACTERIA. 

321.  In  considering  the  schizomycetes,  it  will  be  i 
depart  from  the  general  plan,  and  to  give  first  a  desciiptioD  of  the 
methods  employed  in  the  detection  of  these  very  minute  OTgauinQS, 
and  then  to  give  a  short  classification  and  description,  as  oT  the  otha 
parasites. 

For  examination  of  the  schizomycetes  unstained,  in  fluids  they  may 
be  prepared  according  to  Baunigarten's  method,  as  given  (§  io8, 
p.  3  lo).  Where,  however,  they  are  to  be  examined  ia  situ  in  sectkuis, 
the  following  method  may  be  employed : — A  fresh  specimen,  or  one 
hardened  in  absolute  alcohol  (§  53,  p.  44),  should  be  cut  into  a 
number  of  thin  sections  (§  70,  p.  50).  Dissolve  the  gum  from  the 
sections  with  warm  distilled  water,  to  which  has  been  added  a  small 
quantity  of  pure  carbolic  acid ;  they  must  then  be  traosferred  to  a 
watch^Iass,  in  which  is  some  absolute  alcohol,  and  left  for  a  few 
minutes;  then  to  ether;  afterwards  to  a  strong  solution  of  acetic 
acid.  Wash  well  in  water,  and  transfer  to  a  two  per  cent  solation 
of  warm  caustic  potash  or  soda.  By  this  treatment  all  fat  granules, 
which  may  be  mistaken  for  micrococci,  all  small  crystals,  which  aie 
sometimes  mistaken  for  badlli,  granidar  looking  fibrin,  and  cren 
differentiation  of  structure,  are  removed,  and  only  the  redstant  groups 
or  strings  of  micrococci  or  bacilU  are  left  for  examination.  Where 
there  are  masses  of  considerable  size,  with  vessels  or  connective  tissue 
spaces,  this  method  is  invaluable,  especially  for  the  removal  of  aD 
elements  which  could  be  mistaken  for  micrococci  or  bacteria ;  and 
where  there  is  any  doubt  at  all  in  the  mind  of  the  observer,  this 
method  should  certainly  be  adopted.  Where,  however,  there  arc  do 
large  masses,  and  where,  although  the  presence  of  single  miao- 


DigiLizedbyGoOglc 


BACILLI-METHODS  OF  STAINING.  513 

organisms  is  suspected,  they  cannot  be  distinguished,  the  mediod 
rcconuncnded  by  Koch  should  be  adopted.  This  consists  essentially 
in  staining  either  the  parasites  alone,  or  the  parasites  and  the  nuclei, 
with  a  wateiy  solution  of  some  of  the  aniUne  colouring  reagents.  As 
adapted  to  the  staining  of  tubercle  bacilli,  it  has  been  already  de- 
scribed (g  304,  p.  396). 

For  other  bacilli — say  the  Bacillus  antkracis — Weigcrt  and  Koch 
recommend  the  use  of  a  saturated  watery  solution  of  gentian  violet, 
methylaniline  violet  (ten  minutesX  methyl  blue  {thirty  minutes),  or 
Bismarclc  brown  (twenty-four  hours),  in  which  the  sections  must 
remain  until  they  are  deeply  stained ;  the  time  required  for  staining 
varies  with  the  temperature  and  the  reagent  used.  When  deep 
enough  in  colour,  they  are  washed  for  a  few  seconds  in  distilled 
water,  then  in  weak  acetic  acid,  and  again  in  distilled  water     If  the 


Fts.  156.— Micrococci  in  ca|ulUiy  veatel  of  the  kidnejr,  from  ft 
cue  of  pjxmii.  Stained  with  methjrlMuline  *io1«t  ( x  650^  ftfter 
QnUi.) 

a.a.  Tubules  on  each  aide  of 

h.      Capillary  b1ood-Tn«eI  filled  with  micTOCOCCu 

<.i.    Nuclei  of  epithelial  cells  of  tubules. 

nuclei  are  to  be  lefl  tinted,  the  section  is  at  once  mounted  in  Canada 
balsam  (§  loS,  p.  78),  great  care  being  taken  that  the  sections  do  not 
remain  for  too  long  a  time  in  either  the  alcohol  or  the  clove  oil  In 
place  of  the  watery  solution  a  saturated  alcoholic  solution  of  almost 
any  of  the  germ-tinting  aniline  colours  may  be  made  up  in  consider- 
able quantity,  and  diluted  as  required  with  about  ten  times  its  bulk 
of  distilled  water.     All  the  staining  reagents  should  be  carefully  kept 
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from  both  dust  and  light,  and  should  be  filtered  before  they  are  used. 
This  method  is  exceedingly  usefiil  for  the  demonstration  of  the 
presence  of  micrococci.  If  the  nuclei  are  to  remain  uostained,  and 
the  tissues  cleared  up  to  the  greatest  extent,  the  section  is  first  stained 
as  above,  washed  in  distilled  water,  and  then  transferred  to  a  live  per 
cent  solution  of  carbonate  of  potash,  by  which  the  colouring  matter  is 
discharged  from  all  the  tissues,  but  is  left  in  the  bacilli  or  micrococcL 


a'    C 


)  , 


Fic.  1^7. — Villns  of  intestine  of  a  rabbit,  stained  with  methyl- 
ui[line  violet,  clcaied  up  with  orbonale  of  potassiiiin,  tnd  mounted 
in  CaiMda  bsUam.     ( x  150,  after  Kocb. ) 

The  lines  of  bacilli  corresponding  to  the  coaise  of  the  capiQu; 
blood-vesseU  are  very  readily  followed  in  this  specimen. 

The  section  is  then  mounted  in  either  Canada  balsam  (g  loS,  p.  78), 

Farranfs  solution  {g  106,  p.  77),  or  glycerine  (§  105,  p  76).     Tliis 

method  is  especially  valuable  for  the  demonstration  and  enumentioo 

of  bacilli  contained  within  vessels  or  in  thick  sections,  as  ii 

mycosis,  where  the  anthrax  bacilli  are  to  be  observed  in  tilt  ii 
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capUlaiy  vessels  of  the  intestinal  villi.  For  pus,  blood,  and  other 
fluids  the  so-called  dry  method  is  perhaps  the  most  convenient  for  all 
practical  purposes ;  it  is  essentially  that  already  described  for  staining 
tubercle  bacilli  in  sputum  (g  ao8,  p.  310).  The  fluid  to  be  stained 
is  smeared  on  a  cover  glass  in  a  very  thin  layer,  which  is  best 
obtained  by  pressing  two  cover  glasses  together.  The  thin  film  on 
the  glass  is  first  slowly  dried,  either  at  the  ordinary  temperature  ru- 
by holding  it  at  some  distance  away  from  the  spirit  lamp  or  gas 
flame;  the  glass  is  then  held  with  a  pair  of  forceps,  and  passed 
n^idly  through  the  flame — the  smeared  surface  away  from  the  flame 
—until  the  whole  of  the  albumen  in  the  stratum  is  coagulated.  In 
doing  this  the  glass  should  first  be  held  at  some  distance  from  the 
flame,  and  then  passed  thrice  rapidly  through  it,  great  caie  being 
taken  not  to  scorch  the  film.  It  may  be  suined  at  once,  or,  if  care- 
fully protected  from  external  influence,  it  may  be  left  for  some  time. 
Stain  with  some  of  the  fluids  previously  mentioned,  placing  the  cover 
glass,  smeared  side  down,  in  the  fluid ;  wash  in  distilled  water,  again 
dry  carefuUy,  and  mount  at  once  in  Canada  balsam,  or  clear  up  in 
alcohol  and  clove  oil  and  then  mount  It  may  h&  mentioned  that 
although  Canada  balsam  is  most  frequently  used  for  preserving  these 
bacilli,  Farrant's  solution  and  glycerine  are  both  excellently  adapted 
for  this  purpose,  especially  in  the  case  of  sections  of  tissues  and  of 
tubercle  bacilli 

The  results  with  Gram's  method  are  also  extremely  satisfactory  for 
microorganbms  in  tissues  and  in  fluids. 

The  sections  to  be  stained  are  kept  in  absolute  alcohol,  from 
which  they  are  transferred  to  the  ordinary  gentian  violet  and  aniline 
water  solution  (Weigert's  or  Ehrlich's),  and  left  in  this  for  from  one 
to  three  minutes  (tubercle  bacilli  should  be  left  from  twelve  to  twenty- 
four  hours) ;  wash  for  two  or  three  minutes  in  alcohol,  and  then  in  a 
solution  of  10  parts  iodine,  20  parts  of  iodide  of  potassium  in  5000 
parts  of  water,  until  the  dark  blue  violet  is  replaced  by  a  dark  purple 
red.  Wash  once  or  twice  in  alcohol,  until  most  of  the  colour  has 
disappeared ;  then  clear  up  in  oil  of  cloves,  until  the  whole  of  the 
colour  is  washed  out  from  the  sections.  Mount  in  balsam.  The 
nnclei  and  tissues  are  stained  yellow,  and  the  micro-organisms,  if 
present,  are  deep  blue  or  almost  black.     After  the  bleaching  process, 
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the  nuclei  may  be  stained  with  eosin,  vesuvin,  or  Bismarck  brown ; 
the  sections  are  then  washed  in  alcohol,  and  mounted  in  balsam, 
glycerine,  or  glycerine  jelly.  Xylol  is  recommended  as  a  solvent  iat 
the  Canada  balsam.  Cover  glasses,  with  thin  films  of  sputum,  &c., 
are  treated  in  exactly  the  same  manner. 

It  should  be  noted  that  although  most  micro-oi^anisms  aie  stained 
by  this  method,  those  found  in  typhoid  fever  form  an  exception. 
For  the  staining  of  this  typhoid  bacillus  and  glanders  bacillus,  an 
alkaline  solution  of  methylene  blue  is  recommended  by  Scbiitz. 
This  may  be  prepared  by  making  a  ^th  per  thousand  watery  solu- 
tion of  caustic  potash,  and  adding  one-third  the  bulk  of  a  saturated 
alcoholic  solution  of  methylene  blue. 

In  connection  with  the  manipulation  of  sections  and  fluids  in 
which  the  presence  of  bacteria  is  suspected,  it  must  be  remembered 
that  the  greatest  cleanliness  is  requisite — not  only  apparent  but  ab- 
solute ;  and  to  obtain  this  absolute  cleanliness  the  apparent  must  firs 
be  attended  to.  No  spot  or  blemish  of  any  kind  should  be  seen  on 
any  of  the  instruments  used ;  the  point  of  the  knife  or  the  pladnum 
needle  which  conveys  the  fluid  must  be  carefully  polished ;  the  cover 
glasses  and  slides  must  be  thoroughly  washed  with  acid  and  thai 
with  distilled  water,  the  watch  glasses  and  other  utensib  treated  in 
a  similar  manner,  and  the  whole  carefully  heated  to  a  temperature 
above  that  at  which  organisms  can  exist — 150'  C.  This  is  most 
easily  done  by  passing  them  carefully  through  the  flame  of  a  sfHiil 
lamp,  though  it  is  very  convenient  to  have  a  hot  chamber  in  whici 
the  various  utensils  may  be  kept  when  not  in  use. 

Method  of  examining  the  Preparations  in  which  Micro- 
organisms ARE  SUPPOSED  TO  BR  PRESENT. 

822.  Some  of  these  oiganisms  are  exceedingly  minute,  and  it  is  only 
by  the  greatest  care,  and  with  the  aid  of  most  perfea  illuminatiitg 
apparatus,  that  a  number  of  them  are  to  be  reci^nised.  When  once 
their  presence  is  determined,  however,  their  position  in  the  tissues 
must  be  recognised,  which  can  be  done  only  by  modifying  the  li^t 
and  other  conditions.  Use  an  oil  immersion  lens  and  an  Abbe's 
illuminator,  with  which  the  best  optical  combination  is  obta 
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The  condenser  has  a  very  short  focus,  and  roust  therefore  be  brought 
almost  up  to  the  under  surface  of  the  glass.  It  may  now  be  used  as 
an  ordinary  condenser,  if  the  lateral  or  greatly  converged  rays  be  cut 
off  by  means  of  a  diaphragm,  with  a  small  aperture  placed  below.  If 
a  large  aperture  in  the  diaphragm  be  used,  the  greatly  converged  rays 
of  light  are  also  allowed  to  play  on  the  structures,  which  are  lighted 
from  all  points,  all  shadows  disappear,  and  the  "  structural  picture  " 
is  lost.  As  the  structural  picture  is  lost,  however,  the  stained 
elements,  such  as  the  microorganisms,  and  the  nuclei,  are  brought 
out  prominently,  and  can  be  carefully  examined.  All  preparations 
should  be  examined  with  both  the  small  and  the  large  apertures  . 
beneath  the  condenser.  With  the  small  aperture  the  stni(;tural 
elements  are  observed,  and  the  positions  of  the  organisms ;  as  the 
apertures  are  increased  in  size,  the  organisms  become  more  and 
more  prominent,  whilst  the  structural  elements  gradually  disappear 
from  view. 

A  specimen-of  blood  from  a  septicsemic  mouse,  prepared  as  above, 
examined  under  ordinary  conditions,  appears  to  contain  nothing  but 


•— '  '-  \  toy 


Fic.  15S. — Drawings  of  blood  corpuiclea  >nd  baciUi  stained  wiih 
mcthfUniline  riolM,  ud  mounted  by  dry  nteUiod  io  Cui«da  balam. 
(x  700,  ttXKt  Koch.) 

A.  While  blood  corpa«:[c»,  from  one  of  the  veins  of  Ihe  diiphragm 

of  a  aepticiemic  moiuc  All  stages  of  tnmilion  are  ihown, 
from  blood  coq>uM:lci  which  contua  but  few  bacilli,  to 
thine  u'hich  have  become  convened  into  ma.wn  of  bocillL 

B.  Coloured   blood  corpu-cle«  of   wplicemic    romue,   between 

which  are  seen  the  tmall  hacillL 

C.  Coloured  lilood  corirastlei  of  a  mnuw  affected  with  anthrax. 

The  huge  bacilli  are  teen  lying  between  the  corpiuclex. 

white  and  red  blood  corpusclea.  When,  however,  it  is  illuminated 
by  means  of  an  Abbe's  condenser,  and  examined  under  a  power  of 
x    700,  a  number  of  exceedingly  minute,  deeply  suined,  rod-like 
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bodies  may  be  seen  lying  between  the  red  blood  corpuscles,  or 
imbedded  in  the  protoplasm  of  the  colourless  corpuscles.  These  are 
the  smallest  bacilli  yet  described. 

A  specimen  of  blood  taken  from  the  spleen  of  a  mouse,  inocu- 
lated with  anthrax  virus,  and  examined  in  the  same  vay,  is  seen  to  be 
charged  with  much  larger,  jointed,  purple,  rod-like  bodies,  which  are 
recognised  as  anthrax  bacilli.  Typhoid  bacilli  arc  recognised  in  the 
same  way  in  a  scraping  from  one  of  the  enlarged  soft  mesenteric  glands 
of  typhoid  fever. 

A  drop  of  pus  from  an  acute  abscess,  similarly  treated  and  examined, 
presents  numerous  minute  rounded  bodies,  either  in  chains  or  in 
zoogloea  masses,  and  some  elongated  or  rod-shaped  bodies  lying  free 
in  the  fluid,  whilst  in  the  pus  corpuscles  similar  organisms  are  fre- 
quently imbedded,  and  can  be  readily  observed. 

Examine  a  section  from  a  case  of  diphtheria,  either  of  a  cervical 
gland  or  of  the  uvula,  especially  its  posterior  surface,  treated  by  the 
caustic  potash  method  (g  321,  p.  514).  Wherever  there  arc  micro- 
cocci in  the  zoogloea  form,  they  may  be  seen  as  small  granular  strongly 
refractile  layers  or  masses,  arranged  on  the  surface,  or  contained  within 
the  lymphatic  spaces,  or  in  the  gland  follicles  near  the  surface. 

Stained  with  methylaniline,  they  are  seen  in  the  same  positions, 
but  they  are  then  of  a  deep  blue  violet  tinge.  Living  micrococci  and 
bacilli  are  stained  deeply,  but  when  they  become  disoiganised,  like 
all  dead  tissue,  the  granular  ^bris  often  stains  very  imperfealy,  even 
though  it  is  composed  largely  of  broken-down  micro-organisms.  This 
fact  must  always  be  borne  in  mind,  for,  although  stained  oi^anisms 
may  not  be  present  in  large  numbers  in  caseous  or  purulent  material, 
a  section  taken  from  the  wall  of  a  caseous  abscess  may  be  swanning 
with  masses  which  readily  take  on  aniline  colours,  and  retain  them 
very  tenaciously. 

Classification  of  the  Schizomvcetes. 
^harebaderia. 
(d.)  Micrvco<ait  and  {&.)  Sarcina. 
828.  Micrococci  are  the  smallest  and  most  elementary  forms  of  vege- 
table organisms.     They  are  probably  divided  into  cell  membrane  and 
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conidia  are  grouped   into   masses,   whilst  the  short  sporc-beanog 
filaments  form  a  dense  network. 

Adinomyus. 
829.  ActiDo-mycosis  is  a  disease  which  was  long  mistaken  for  mbcr- 
culosis,  and  for  other  forms  of  new  growth,  such  as  osteo-sarcoma. 


Fig.  i6 I. —Fibrous  nodule  from  >  case  ol  act! nO' mycosis  (rrom  Ihc 
ton^e  of  a  cow).     Stained  wiih  ^pill«r's  blue.     ( x  50.) 

a.  FDiigu><  growine  in  the  centre  of  a  follicle. 

b.  Large  endolhelioid  cells  near  the  fungus. 

i,   Fibro.cellular  tissue  away  from  tbe  c«nlre  of  the  follicle,  in 

which  round  cells  predominate. 
d.  More  Abroui  tissue,  still  further  from  the  fungus,  forming  a 

fibrous  capsule. 

The  fungus  itself  appears  as  a  rosette-shaped  mass,  with  a  centnl 
body,  from  which  ntHiate  what  are  probably  the  conidia  or  clob- 
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coDtaining  the  fungus  are  easily  made  after  hardening  in  absolute 
alcohol  (Stain  in  SpiUer's  blue,  and  mount  in  Canada  hai°"" 
The  Tungus  remains  unstained.)  The  nodules  are  usuall;  of  con- 
siderable size ;  and  when  this  is  the  case,  they  are  found  to  be  made 
of  several  or  numerous  follicles,  as  in  tubercle.  The  turooure  may 
reach  the  size  of  the  hst. 

The  granulation  tissue,  endothelioid  cells,  fibrous  bands,  and  the 
rest  may  all  be  distinguished  under  both  low  ( x  50)  and  high  (  x  300) 
powers,  as  in  tubercle. 

In  cattle  the  positions  in  which  the  disease  most  frequently  ocean 
are  lower  and  upper  jaws,  and  first  part  of  the  alimentary  canal ;  in 
the  human  subject  the  soft  parts  of  the  neck,  the  mediastinal  tissue, 
and  the  lungs.  . 

Blastomvcetes,  or  Yeasts. 

S80.  Mycoderma  virti  is  said  by  Grawitz  to  be  the  parasite  present  in 
the  white  "  thrush  "  or  aphthous  patches.  He  holds  that  multifdi- 
cation  in  the  so-called  Oidium  albicatu  is  by  gemmadoo  and  ab- 
striction,  as  in  the  true  yeasts ;  with  this  exception  the  yeasts  are, 
patholc^cally,  quite  unimportant. 


S81.  For  the  examination  of  fungi,  aspergilli,  &c  the  following 
method  will  be  found  to  be  particularly  convenient  Place  the  fungus 
in  a  watch-glass  containing  a  mixture  of  two  pans  of  absolute  alcohol 
and  one  part  of  liquor  ammonia:.  Allow  it  to  remain  for  two  or  three 
minutes,  and  transfer  to  a  slide  on  which  is  a  drop  of  distilled  water — 
or  glycerine,  if  the  specimen  is  to  be  kept  as  a  permanent  preparation 
— and  mount. 
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